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Food Retailers Use Castings 


to Slice Meat 


N GENERAL, meat markets and 

groceries of today find use for va- 
rious types of machines which were 
not considered essential by the retailer 
of food products a few years ago. In- 
cluded in this list of machines are 
electric refrigerators, coffee grinders, 
meat grinders, meat slicers, ete. Old 
methods of slicing bacon and the large 
quantities of cold meat which are used 
today, do not meet with favor with the 
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Courtesy U. S. Slicing Machine Co 
Castings Are Used Extensively in the Manufacture of 
Slicing Machines 


modern housewife. Slices of meat must 
be of uniform thickness and usually 
thinner than it is possible to slice satis- 
factorily with the meat knife. Require- 
ments of this nature as well as de- 
mands for cleanliness have led to the 
installation of various types of slicing 
machines in thousands of progressive 
meat markets, groceries and delicates- 
sen stores of the country. These ma- 
chines are made in a variety of styles 
and types, from the plain slicing ma- 
chine to the more complete unit which 
slices the meat and stacks the slices 
neatly on the table ready for wrapping, 
thus making it unnecessary for the 
meat to be touched by hands in the 
slicing, stacking and wrapping opera- 
tions. Slicing machines are designed and 
constructed with a variety of cast parts 
and often the machine is supported on 
a heavy cast iron base. 


Find Where Castings May Be Sold 
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Figs. 1 and 2—The North End of the New Pattern Shop has a Number of Benches Built Around the 


Engine Builder Completes 


ESTLED among the beautiful hills of Cen- 
N tral Ohio, a short distance from the scenic 
highway that connects Cleveland with Co- 
lumbus, stands the large plant of the C. & G. 
Cooper Co., a monument to nearly a century of 
service in the engine building industry. Since 
1833, that company has operated a foundry at Mt. 
Vernon, O., specializing first in cooking utensils, 
stove parts and agricultural implements. In 1840 
the company built its first steam engine of the 
plain slide valve type, and since that time has 
been one of the leaders among the companies 
manufacturing stationary and marine type en- 
gines. Today the company builds a line of gas 
engines, diesel engines, gas and air compressors 
and operates a modern plant composed of a pat- 
tern shop, foundry, machine shop, power house 
and assembly department. An interesting histori- 
cal sketch of the C. & G. Cooper Co. appeared in 
THE FOUNDRY, Nov. 1, 1926, and a description 
of methods followed in producing large, intricate 
castings in its foundry was published in the Nov. 
15, 1926, issue. 
Year by year, as the business of the company 
new and modern buildings have 
house the various manufacturing 


has increased, 


been built to 
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Plenty of Room for Expansion 


ing Housing Modern Pattern De 


departments. In the course of time a much 
larger foundry was designed and completed, ma- 
chine shops were constructed, a modern power- 
house equipped with engines and compressors 
made by the Cooper company was erected, and 
other buildings were finished, including a beau 
tiful office building. As the various departments 
were modernized, with modern equipment housed 
in fine buildings, those in charge of the pattern 
making department anticipated the time when the 
pattern shop would be moved from the second 
floor of an old time manufacturing building across 
the street from the main office to a _ building 
designed for the manufacture of patterns. 

A little over a year ago it was found that the 
demands being placed on the pattern shop ex- 
ceeded its capacity and a new shop was neces- 
sary. Realizing that an increased load in the 
course of a few years would be placed on the pat- 
tern department with the normal growth of the 
company, both the building and the equipment 
were planned for the future. A careful study 
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Sides and Also Houses a Variety of Modern Woodworking Machines Designed for Various Operations 


Fine Pattern Shop Fen ¢:seisiu 


Provided in Light and Airy Build- 


partment of Old Ohio Foundry 


was made of the best type of building for the 
purpose, and such details as lighting, heating, 
floor construction, fire protection and arrange- 
ment of equipment were accorded special con- 
sideration. After the various details were de- 
cided upon, the building was designed and built 
by the H. K. Ferguson Co., Cleveland. 

The building was built in the short period of 
30 days, and approximately the same length of 
time was required to install the heating system, 
water pipes, gas pipes, sprinkler system and elec- 
tric wiring. Sixty days after ground was broken, 
the building was ready for the formal opening, 
which consisted of a party and dance staged for 
all employes of the company and their families. 
The large room was decorated with streamers 
in such a pleasing way that it looked more like 
a ballroom in a large metropolitan hotel than a 
practical pattern shop. From the large number 
attending the party, it was thought that no em- 
ploye of the company could overlook the certainty 
that a fine, new pattern shop had been completed. 
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The new pattern shop probably is one of the 
best of its kind in the country. The building is 
100 x 130 feet and is constructed of brick and 
steel. Continuous windows extend along all four 
sides of the building, as may be* noted in the 
accompanying illustrations, giving ample light 
for the workers at the benches, which extend 
along practically three sides of the room. Addi- 
tional light for the various machines is secured 
through a skylight extending along the center 
of the building. The steel truss construction 
supporting the roof adds a desirable feature since 
it is necessary to use only five supporting columns 
down the center of the room. The entire building 
is floored with 2-inch wood block supported on a 
5-inch concrete foundation. 

Six heating units, built by the Columbus Heat- 
ing & Ventilating Co., Columbus, O., are pro- 
vided to heat the building. A unit consists of a 
steam radiator section and a double fan driven 
by an electric motor. The double fan forces air 
through the radiator section, where it is heated, 
and thence outward into the room. In ordinary 
winter weather, it has been found possible to 
maintain a comfortable temperature in the room 
by operating two units, probably using two at 
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the opposite ends of the room. These 
controlled independently through 
located on the wall near the 


are 
switches 
unit. 

As shown in Fig. 3, a portion of the 
front end of the building, which faces 
the south, is used for a pattern lumber 
storage. However, it is not possible 
to keep all of the lumber on these 
racks, so that the remainder is kept 
in the storage department of the old 
which is located some distance 
away. A washroom and a for 
glue and other supplies, is located at 
the southwest corner of the room. The 
built at about the middle of 
the east side of the building, imme- 
diately to the right of the bench 
shown at the right in Fig. 2. 

While a few equipment 
were moved from the old shop, most 
of the machinery was purchased espe- 


shop, 
storage 


office is 


pieces of 


Fig. 3 Part of the 
shop. Little 
the department 

The 


on 


tne time 
lost in 
the new 
chinery the 
pany sidetrack the night of the party. 
Fig. 4, giving 
bench and 
had 
after 
move 
the 
adjust- 


cially for new 


was moving 


into new building. ma- 


was in box cars com- 
4 floor plan, shown in 
the 
piece of equipment, already 
the 


started to 


exact location of every 
been 
the 
the 


mo- 


prepared, and morning 


party, workmen 
machinery into place, connect 
make the ne 
The 
tore down thelr 
the 
position along 
Fig. 4. The 


following 


tors and ‘essary 
the 


ben hes, 


ments. same day pattern- 


makers moved 
building and 


the 


them to new 


placed 
them in walls, as 


shown in work was com- 
pleted the 
Saturday, 
work was 

Much of 


arrangement of 


day, which was 
Monday 
the new 
for the 


equipment in 


and on morning 
started in 


the 


shop. 


credit splendid 


the shop 


helongs to G. R. Hagaman, superinten 


dent of the pattern shop. While Mr. 
Hagaman is not the oldest employe 
of the pattern department in time of 
service, he has been connected with 
the Cooper company for 32 years. The 
location of every piece of equipment 
has resulted from a careful study of 
conditions desired to secure maximum 
machine and bench 
is arranged to have excellent light. 
Spacing between the benches and be- 
tween the various pieces of machinery 
is sufficient to permit any machine t> 
operate without interfering in any way 
with any other machine or piece of 
equipment. So wide are the spaces 
between machines that it is impos- 
sible for chips, thrown by one ma- 
chine to reach any other equipment. A 
general idea of the layout of machines 
may be obtained from a 
Figs. 1, 2, 3 and 4. 


efficiency. Every 


and benches 
close study of 


Pattern Lumber Is Stored at the 
side 
which shown be- 
left Fig. 4, 
patternshop workers 
While 
pat- 


benches along the east 


Five 
of the 
low 


building, 
the 
the 
engaged in repairing patterns. 
methods of handling 
the 


are 


and on side of 


are used by 


the general 


terns in and out of pattern stor- 
age and the foundry will be discussed 
later, it that patterns 
coming from the foundry are inspected 
by the 
pattern storage, and any defective pat- 
the 


put in 


may be said 


carefully those in charge of 


tern equipment is sent to repair 


department where it is good 
order before being placed in the pat- 


The 


from 


tern storage. repair department 


is separated the benches used 


making new equinment by the 


The shop is equipped with 3 benches 
for 


along 


maker Three are located 
side of the be- 
the wall, 
north 


pattern 

the east 
the office 
built 


room, 
and north 


the 


tween 


six are along wall and 


South 


office. 


the remaining four are located along 
approximately one-half of the west 
side of the building. A row of 
chines consisting of two band 

two jointers, two sanders and a 
saw is located in the neighborhood of 
21 feet from the north wall, as shown 
Other machines are placed 
shown in the lay- 


ma- 
saws, 
rip 


in Fig. 4. 
about the 
out. 
When the new plant was built, the 
new equipment was pur- 
chased: One 20-inch hand planer, one 
6-inch hand planer and jointer, one 
60-inch gap lathe, one 24-inch planer, 
one 18-inch band saw, two circular 
rip saws and six, 2-quart, electric glue 
heaters. This equipment was supplied 
by the Oliver Machinery Co., Grand 
Rapids, Mich. The 24-inch planer, and 
a 24-inch jointer are shown in the 


room as 


following 


foreground of Fig. 1, and the 60-inch 











End of the Shop 

gap lathe and the 20-inch planer are 
The 
chines were moved from the old pat 
One 20-inch 
12-inch jointer, one 36-inch band saw, 


shown in Fig. 3. following ma 


tern shop: planer, on 
one rip saw, one cut-off saw and on 
tool This equipment 


overhauled thoroughly before it 


grinder. was 
was 
placed in service in the new shop. A 
supplied by the Chisholm- 
Moore Hoist Corp., Cleveland, is used 
off the 
hoist is sus 


hand hoist, 


materials on and 
lathe. This 
pended from a monorail resting on tw: 


to handle 
large gap 
roof trusses. 

While the natural lighting facilities 
already mentioned are sufficient ever 
for the dark days in summer, artificial! 
the late 


months 


illumination is necessary in 


afternoons winter 
Electric 
the 


illuminate 


during the 


lights have been placed in 


plant in a_ sufficient number t 


the entire place in a highl: 
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atisfactory manner. These lights are 
irranged in groups of four and each 
group is controlled from a_ switch 
ward located near the door on the 
south side of the building. In this 
way any section of the building may 
be lighted without turning on all of 
the lights in the building. 

Care has been taken to identify 
properly all of the various pipes in 
the building. Pipes for the sprinkler 
system are painted red, steam pipes 
ire painted brown, gas pipes green, 








machines, and numerous small pat- 
terns and coreboxes. Large patterns, 
such as beds for large engines, fly- 
wheels, cylinders, etc., are placed in 
sections on the storage room floor. 

A definite system of marking is 
maintained in each of the eight build- 
ings, and each section, rack or bin is 
marked. The pattern and corebox have 
an aluminum strip carrying the num- 
ber of the building, number of the 
rack or section, and if the pattern 
is large and stored on the floor, that 








cards used at the shop are shown in 


Figs. 5, 6, 7, 8, 9 and 10. Record 
cards and drawings for all patterns 
are kept in the pattern shop office, 


under the supervision of the pattern 
shop superintendent or his assistant. 

All orders for castings originate in 
the main office and are sent to the 
pattern shop in the form of a manu- 
facturing requisition with a blueprint 
of the casting attached. In the case 
of steel castings, since they must be 
made outside of the plant, a duplicate 
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ir pipes yellow and electric conduit 
black. 

Patterns are stored in a group of 
eight steel buildings, each 30 x 130 
feet, which are built along the same 
irive as the pattern shop. These build- 
ngs are directly opposite the foundry 
o that a minimum of handling and 
hauling is necessary to move the pat- 
terns from the storage to the casting 
hop. The patterns used 
y the Cooper company 


variety of 
necessitates 


everal methods of storage. For ex- 
mple, racks are used to hold match 
lates for the roll-over and 


squeezer 


1928 
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General Layout of the Pattern Shop Showing Location 





information also is given. Three men 
under the direction of the pattern shop 
superintendent, take care of the pat- 


tern storage buildings, placing the 
patterns, which come from the pat- 
tern shop or the foundry, on the 


proper racks, getting patterns on or- 
der for the foundry, and inspecting 
patterns coming from the foundry, as 
previously explained. A complete rec- 
ord is kept of all work passing through 
the pattern shop, of all patterns in 
the pattern storage or foundry and of 
all patterns sent to an outside foundry 
Several of the 


for casting. record 





of Benches and Machines 


manufacturing blue- 
print is sent to the purchasing agent 
After receiving the order and draw 
ing, the pattern shop superintendent 
studies the drawing and then dis- 
cusses with the pattermaker the par- 
ticular features of the job. When the 
patterns and coreboxes necessary to 
make the casting have been completed 
aluminum strips are attached to both 
patterns and coreboxes giving the pat- 
tern storage building number and the 
section number. The number of core- 
going with a 
noted on the face of the 


requisition and 


boxes pattern also is 


pattern. 
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A casting card, shown in Fig. 8, 
then is made out in triplicate by the 
pattern shop superintendent or his as- 
sistant, the original being sent to the 
foundry superintendent, one duplicate 
to the order department in the main 
office and one to the foundry clerk. 
A red casting card is used for rush 
castings and a blue card is made out 
for jobs going through in the regu- 
lar time. At the same time a core 
card, shown in Fig. 9 is sent to the 
core shop. The patterns and cores 
then are sent to the pattern storage 





steam engines, another for diesel en- 
gines, and so on. The numbers in 
each drawer run consecutively and re- 
fer to the pattern number, marked 
in the upper right-hand corner of 
the card shown in Fig. 6. 

In the case of steel castings, a spe- 
cial record is kept in addition to the 
information contained on the blue rec- 
ord card. As may be noted in Fig. 7, 
the special record card contains the 
following information: Company to 


which the pattern was sent, job num- 
ber, 


date sent and date returned. 





stamp machine, where the time is en- 
tered. When the patternmaker fin- 
ishes his part of the job, the card is 
returned to the office where the time 
again is entered and the elapsed time 
which has been spent on the job is de- 
termined. If it is necessary for an- 
other patternmaker to work on the 
job, his time also is entered on the 
card. 

One type of time card, as shown 
in Fig. 5, is used for patternmakers, 
and another card, shown in Fig. 10, 
is used for workmen in the shop and 
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Figs. 5 to 10—Various Form Cards Used in Keeping a Record of Work Passing Through the Patternshop, Foundry 






where they are kept until requisi- 
tioned by the foundry and the core- 
room. 


A record of each pattern is kept on 
a blue card printed in the form shown 
in Fig. 6. It has been found advisable 
at the Cooper plant to keep separate 
the pattern records for each class of 
work. For example, one group of 
drawers holds the record cards for the 
patterns used in making gas engines, 
another set contains the patterns for 
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and Core Department 


leaves 


Every time that the pattern 
the plant, this record is filled in, and 
when the pattern has been returned, 
the record is completed. In this way 
it is possible for the pattern shop su- 
perintendent to tell where to find the 
pattern at any time. 

An aceurate record is kept of the 
patternmaker’s time on a card shown 
in Fig. 5. When a job is given out, 
the card is filled out by the pattern 
shop office and dropped into a time 








is called a general purpose card. The 
general purpose card is white and th¢ 
patternmaker’s card yellow. 

In addition to the pattern shop su- 
perintendent and his assistant, the 
shop force includes 12 patternmakers, 
five repair men, and three pattern 
storage workmen. The plant carpenter 
shop, which is located a short dis 
tance from the pattern building, also 
is under the supervision of the pat- 
tern shop superintendent. 
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Chapter | 


HE cupola furnace is 
tically universal in its applica- 
tion to the melting of cast iron 
for foundry purposes. It may be de- 
fined as a shaft furnace, utilizing 
solid fuel, in which the heat is gene- 
rated by the injection of an air blast 
nto the incandescent fuel contained 
n the shaft. The heat thus generated 
s absorbed by the material to be 
melted, which is contained along with 
the fuel in the shaft. The molten ma- 
terial is collected in a hearth, formed 
rt the bottom of the shaft, whence it 
may be withdrawn as desired. 
To any historical student acquainted 


prac- 


vith metallurgical processes, it is quite 
vident that this furnace is identical, 

type and character, with the shaft 
irnace, the earliest form of furnace 
nown, dating back to the dawn of 
.etallurgical history. The shaft fur- 
ace was not even confined to iron 
melting. In a furnace of this type, 
an first reduced metals from their 
today, the shaft fur- 
copper smelting are 
Furthermore, 


res, Even 
aces used in 
eferred to as cupolas. 
part from the size and magnitude of 
e auxiliary plant, no real difference 


exists between the cupola and the mod- 


rn blast furnace. 

Any study of the history of the 
on-foundry cupola is not concerned 
ith the origin of the type of furnace, 
it rather with the origin of its ap- 
ication as the foundry melting unit. 
In other words, the modern iron-found- 

cupola is differentiated from other 
haft furnaces by the fact that it is 
solely confined to the remelting of 
on for foundry purposes. The mod- 
rn iron blast furnace is confined to 


the smelting of iron from its ores. 
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Iting [ron 
the Cupola 


By J.£.Aurst 


The name cu- 
pola, as applied 
to furnaces, apart 
from its use in 
the copper indus- 
try .appears to 
be confined  to- 
day to the iron- 
foundry melting 
unit. It is inter- 

note, in passing, that in 
European languages, 
cupola is dif- 
blast furnace 
separate name. 


esting to 
the modern 
as in our own, the 
ferentiated from the 
by the use of a 

Moreover, these names 
semble our own appellation. 


closely re- 
Equiva- 











Gives Early History 
N THIS the first of an extended 
series of articles dealing with 
the iron foundry cupola, the au- 
thor, J. E. Hurst, confines him- 
self principally to a description 
of its origin and development with 
fairly extended reference to the 
manner in which iron was _ re- 
duced from the ore and manipn- 
lated in the years up to and in- 
cluding the eighteenth century. 
The first chapter includes a defini- 
tion of the iron foundry cupola, 
shaft furnaces, origin of the word 
cupola, cupola construction of 
blast furnaces, Wilkinson’s patent 


and early history of iron found- 





ing. 
Mr. Hurst is a British foundry 
Metal- 


lurgy of Cast Iron, also various 


metallergist, author of 


papers on the constitution and 





properties of cast iron. He is 
joint inventor of the Hurst-Ball 
centrifugal casting process and is 
managing director Centrifugal 
Castings Ltd., Kilmarnock, Scot- 
land. At present he is in active 
charge of further development of 
the process at the plant of New- 
ton, Chambers & Co., Thornceliffe 
Iron Works, Sheffield, England. 











lents of the English terms Cupola and 
Blast European 
languages follow in tabular form: 


furnace in various 


Iron-foundry 
Cupola 
Cubilot 
Kupelofen 
Cubilote 
Cubilotto 


Blast furnace 
Haut-fourneau 
Hoch-ofen 
Alto-horno 
Alto-forno 


Language 
French 
German 
Spanish 
Italian 


The word cupola appears to be de- 
rived from the Latin root Cupula which 
means a small cask, the diminutive 
of the noun Cupa 
Apart from its application to foundry 
furnaces, the word cupola in the Eng- 
lish language, has also come to possess 
a definite architectural 
which it is used to define a spherical 
or spheroidal roof or 
building. It is now difficult to per- 
ceive any connection between the two 


meaning a_ tub. 


meaning, in 


covering to a 


applications of the original Latin root 
word. 

According to Moldenke, the 
cupola, as applied to a metallurgical 
unit, appears to have originated in 
Germany. In a writing, dated 1454, 


name 


the extended shaft or chimney of blast 
furnaces is referred to as Kuppel. 
Moldenke is of the opinion that this is 
the first mention, in the 
the shaft furnace, of the word cupola. 
were not 


history of 


Iron castings made from 
remelted metal until some 250 years 
later, which seems to indicate that the 
term cupola, as applied to shaft fur- 
naces, was in existence long before 
its meaning was narrowed down to 
present-day limits. 

Earliest reference to the cupola fur- 
nace in the British Patent Journals, 
is dated 1635. In that year, a pat- 
ent was granted to one Thornese 
Francke for “altering the formes of 
melting bringing the 
wynd into the said furnaces, which 
shall make the fyers burn with as 
much violence as any blast whatso- 
ever.” There are no drawings or 
illustrations extant with this patent 
and it is impossible to conjecture what 
form the subject of the invention 
took. From the date of this patent 


furnaces and 
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it is apparent that its application was 
to smelting ores. This con- 
additional evidence and it is 
almost that the restriction of 
the word cupola to furnaces for re- 
melting iron for foundry 
of a much later date than its applica- 
tion to shaft furnaces in general. 

Development of the shaft furnace in 


confined 
stitutes 
certain 


purposes is 


general from the early shaft like 
hearths used for smelting ores, and 
typified by the Hindu wootz furnaces, 


still to be found in the remoter parts 
of India, is familiar to most students 
of metallurgy. Apart develop- 
ments in the application of mechanical 
operating features, the outstanding de- 


from 


has been one of steady in- 
height. In Europe, the 
Hindu fur- 


velopment 
crease In 
equivalent of the woot 
shallow 


more or less 
furnace known as the 


This 


nace, was the 
hearth type of 
Catalan hearth. 
increase in height through the 
of the osmund, high hearth type, to 
the stuckofen or blauofen in which the 
shaft further extended in the 
form of truncated shafts 
a form of con- 
first glimpse 


developed by 
stage 


was 
two conical 
placed end on end, 
struction containing the 
of the modern blast furnace. 

This development in the height of 


shaft furnaces is commemorated in 
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FIGS. 1 AND 2--VERTICAL AND HORIZON 
rAl SECTIONS RESPECTIVELY, TAKEN 
FROM THE DRAWING SUBMITTED BY JOHN 
WILKINSON FOR BRITISH PATENT No. 1993 
JUNE 2.1794. A DEVICE FOR MELTING IRON 


N 
k 
T 





JOHN WILKINSON, A GREAT ENG- 
IRON MASTER AND PIONEER IN 


FIG. 3 
LISH 
MELTING IRON FOR FOUNDRY USE 


the modern European words, equiv- 
alent to the English word blast: 
haut-fourneau and hochofen. Excel- 
lent illustrations of the Catalan 
hearth, the osmund and blauofen fur- 
naces are to be found in most of the 
older metallurgical textbooks (vide 


Percy, Metallurgy of Iron). This in 
crease in height of shaft 
as applied to iron smelting has a spe- 
Large- 


furnaces 


cial metallurgical significance. 


ly it was responsible for the change 
in character of the product from 
wrought iron to cast iron. 
Outside Was Square 
Although the interior of the shaft 


in the early blast furnaces was cylin- 
conical, the exterior usually 
form of a 
truncated pyramid. type 
of blast furnace has been in operation 


drical or 
rectangular in the 
This early 


was 


recent times. 
due to the 
material. 


until quite 


exterior 


in Europe 
Rectangular was 
use of stone as construction 
Considerable avoided in 


expense was 


maintaining a square exterior instead 
of dressing the stonework to cylindri- 


cal form. 


With the adoption of molded fire- 
clay bricks the cylindrical or conical 
form gradually supervened. In _ the 


built 


boshes 


stages the furnaces were 
to cylindrical form 
finally the 


form was adopted. 


early 
above the 
and 


complete cylindrical 


During this transi- 


tion stage, the relative merits of the 
two forms of construction formed the 
subject of many grave discussions 


among blast furnace men. Prior to 


the adoption of complete steel casings, 


the cylindrical furnaces constructed 
of brickwork often were banded 
with wrought iron straps. Accord- 
ing to Overman, The Manufacture) 


of Iron, the construction embodying 
the rectangular form up to the boshes 
and the cylindrical, banded form above 
was referred to as the cupola form of 
construction. One of these furnaces 
was used at the plant of the Great 
Western Ironworks of Pennsylvania, 
U. S. A. 

The description, cupola, applied to 
this form of construction probably was 
owing to the resemblance 
of the extended cylindrical banded 
shafts to a cask. Since this form of 
construction was applied commonly to 
cylindrical shaft furnaces even before 
this date, the opinion seems justified 
that their barrel-like appearance 
prompted the designation—cupola. 


employed 


the cupola to iron- 
founding distinct 
iron smelting, usually is attributed t 
John Wilkinson, the early English 
pioneer of iron founding. This great 
ironmaster was born in 1728 and died 
in 1800. In the 1794 he 
granted a _ patent 1993, 
June 2), for an 


Cc 
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A 
E 
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Application of 


purposes, as from 


was 
dated 


described 


year 
(No. 


invention 
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FIGS. 4 AND 5--VERSATILITY OF WILKIN- 
SON IS SHOWN IN HIS ORIGINAL SPECIFI- 
CATION, WHICH PROVIDES FOR A CIRCU- 
LAR FURNACE WITH THREE TUYERES 
DISPOSED AROUND THE CIRCUMFERENCE 
IN ADDITION TO THE RECTANGULAR 
FORM SHOWN IN FIGS. 1 AND 2 
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as “A New Method of Making Cast 
Metal or Pig Iron from the Ore, for 
the Purposes of Manufacturing it Into 
Bar of Any Sort of Malleable Iron.” 


A reprint of this patent, dated 1856, 
still is available. The invention briefly 
is described with the aid of drawings. 
The drawings are reproduced in Figs. 
1, 2, 4 and 5 and the description 
follows: 

“Instead of melting the ore with 
additions in furnaces 30 feet to 70 
feet high, as in the present method, 
my improvement or invention consists 
in using a low erection, not exceed- 
ing 10 feet high, of a form either 
circular, oblong, or square, in which 
any kind of ore or fuel may be 
smelted, and in which a strong blast 
is introduced at two or more places 
called twires, which are varied in 
number as the nature of the ore and 
fuel may require. Any workman in 
the present method may, from this de- 
scription, alter his furnace to suit the 
quality of his materials. A drawing 
of two or three twires is given as a 
specimen, which may be altered in 
height and dimensions with addition 
of twires as to the workman may ap- 
pear needful.” 


Was Small Blast Furnace 


The drawjngs included in the speci- 
fications, and shown in Figs. 1, 2, 4, 5, 
were accompanied by the following 
references A, cast-iron plates form- 
ing outside of the furnace; B, the 
luteing or inside walls made of sand 
stone, firebricks or any other materials 
suitable for the purpose; C, cavity for 
fuel and the ore to be smelted; D, 
twire hole through which blast is 
brought to the furnace; E, the blow- 
ing pipe by which the blast is brought 
to the furnace; F, the tap hole or 
vent for the metal. The design and 
construction of this furnace are iden- 
tical with those of the cupolas used 
in the early iron foundries, a few 
of which still remain. While it is 
more than probable that John Wilkin- 
son or his successors (it will be noted 
that the patent was granted only six 
years before his death) used this type 
of furnace for remelting iron, it is de- 
scribed as a furnace for smelting ore. 
In other words, it was intended to be 
a miniature blast furnace. 

Further light on the origin of the 
cupola as an instrument for remelting 
iron is gained from a consideration 
of the development of the iron-found- 
ing industry. Few traces of iron 
castings exist prior to the fourteenth 
and fifteenth centuries. It is recorded 
that the Romans familiar with 
cast-iron statuary, stated to have been 
introduced about the year 170 A. D. by 
the Samian Theodorus. A small 
Roman statuet, said to be of cast iron, 
is recorded as having been found in 
the parish of Battle, Sussex. Moldenke 
refers to a bridge in Japan embodying 


were 
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cast-iron chains and dating back to 
abot 70 A. D., and F. A. Foster in 
THRs FouNDRY, Feb. 15, 1926, states 
th#®- iron castings have been made 
in China for at least a thousand years. 
It is of some importance to note that 
a certain amount of uncertainty ex- 
ists with regard to many of the early 
specimens recorded as being of cast 
iron, and it is frequently doubtful 
whether sufficient care has been taken 
to differentiate between the material 


cast iron and what we now under- 
stand to be wrought iron. 
First Iron in England 
From these early times little is 
found regarding cast iron, until we 
hear of cannon balls, cast of white 


iron, obtained from the blast furnace 
by suitable regulation of the blast, at 
Menningen in the 1388. How- 
ever, the first authentic record of iron 
castings in England is in connection 
with the manufacture of cannon, at 
Buxted, in Sussex, by Ralph Hogge 
or Hoge, in the year 1543. Hogge 
was assisted in his work by Peter 
Baude, a Frenchman, whom he 
brought over from France, a_ fact 
which indicates that iron founding 
was practised in that country some- 
time, at least, prior to this date. 
Baude subsequently started business 
on his own account, for it is recorded 
that his “covenanted servant,” John 
Johnson, excelled his master “in the 
art of casting ordnance, making them 
cleaner and to better perfection.”’ His 
son, Thomas Johnson, in and before 
the year 1595, cast 42 “great pieces of 
ordnance,” each weighing 6000 pounds, 
for the Earl of Cumberland. 


year 


The British export trade in heavy 
ordnance must have attained consider- 
able proportions by 1572, for in that 
year, the merchants of London peti- 
tioned Queen Elizabeth to revoke the 
export license which had been granted 
by the Lord High Admiral of Sir 
Thomas Leighton. This was done by 
proclamation, but, in spite of this, 
Sussex cannon were surreptitiously 
exported, and it was maintained that 
Spain armed her fleet with cannon 
exported from England. For 
tically a century and a half the use 
of cast iron was confined to the pro- 
duction of ordnance and in all 
the metal obtained direct 
the ore by smelting in the blast 
nace, using charcoal as fuel. 

In the year 1709, Abraham Darby, 
a native of Birmingham, while in 
charge of a brass foundry in Bristol, 
and, with the assistance of a Welch 
youth, John Thomas, discovered a 
method of making cast-iron cooking 
pots. The secret of their process was 
supposed to have been maintained by 


prac- 


cases 
from 
fur- 


was 


them for many years, and, even now, 
the nature of that secret still remains 
uncertain. Dr. Percy infers that thei: 
success lay in the method of mold- 
ing, the nature of the sand used, ani 
the method of venting adopted. How 
ever, it is probable that the iron used 
by them was pig iron, remelted in 
crucibles. Rapid extension of the iron 
founding industry dates from this 
time. 

The use of coal as a 
for charcoal had been demonstrated 
some 50 years previous by Dud Dud 
ley, who died in 1689, 25 years before 
the advent of Darby. The quieter 
state of the country, after the 
wars and the disturbances 
the Restoration, gave an 
petus to the industry. 


substitute 


civil 
following 
added im 


Gives Institute of Metal 


Program 

The program for the meeting of 
the Institute of Metals division, 
American Institute of Mining and 
Metallurgical Engineers, has just been 
announced. This will take place dur- 
ing the week of Oct. 8, coincident 
with the meeting of the American 
Welding society and the American 
Society for Steel Treating at Phila- 
delphia. Registration will be at the 
headquarters at Hotel Benjamin 
Franklin, at 9 a.m. on Tuesday and 


the following sessions will be held. 
Tuesday, October 9 
10. a.m. Technical Session 
R. S. Dean, Chairman 
Gases in Casting Copper, by O. W. Ellis; 
Diffusion of Zine into Copper, by S. L. Hoyt; 


Less Common Elements in the Electrical Indus- 
try by T. S. Fuller; Papers on Temperature 
Co-efficient of Brinell Measurements and Hard- 
enable Copper and Silver Alloys. 
Wednesday, October 10 
2 p.m. Joint Session with A. S. S. T. at audi- 
torium—-Symposium on Metallography 
Dr. Zay Jeffries, Chairman 

Treatment and Structure of Magnesium Alloys, 
by John A. Gann; Notes on Smoothing and 
Etching, by H. B. Pulsifer; X-ray Study of 
Cold Work and Annealing, by Ancel St. John; 
Tempering of Steel, by F. F. Lucas; Neumann 
Bands in Ferrite, by C. H. Mathewson. 
6:30 p.m. Institute of Metals division 

at Benjamin Franklin hotel 
Speaker: Dr. F. M. Becket, vice 
Inion Carbide Co. 

Subject: Chromium Alloys 

Thursday, October 11 
16:00 a.m. Technical Session at hote! 
E. H. Dix, Jr. Chairman 

Effect of Cold Rolling and Heat Treatment 
upon the Physical Properties of Britannia 
Metal, by B. Egeberg and H. B. Smith: High 
Strength Cold Alloys for Jewelry, by E. M 
Wise; Stability of Aluminum and Magnesiun 
Casting Alloys, by A. J. Lyon: Papers on 
Permanent Mold Casting: Vacuum Method for 
the Casting Metal, and others 


Dinner 


president, 


= 





The B. M. Hill & Co., Ltd., 48 Prin- 
cess street, Winnipeg, Canada, has 
been appointed representative of Gen- 
eral Naval Stores Co., North Side 
Bank building, Cincinnati, in the prov- 
inces of Manitoba, Saskatchewan and 
Alberta. P. E. Calo, vice president 
of the General Naval Stores, and the 
manager of the Chicago office of the 
company recently visited the Winni- 
peg company. 
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STEEL CASTINGS 


Withstand 
Severe Operating Conditions 


By John Howe Hall 


Part Il 


N ADDITION to the manganese, 

some makers of special manga- 

nese steel use vanadium in 
amounts up to 0.30 per cent or mo- 
lybdenum up to 0.50 per cent. Oc- 
casionally nickel in amounts up to 
1.50 per cent is used with the man- 
ganese. The range of properties ob- 
tained from coupons of this steel, 
treated with the castings by quench- 
ing and drawing back, is shown in 
Table I. 

Maker B uses a considerably higher 
carbon content than maker A, and 
heat treats for high strength with 
moderate toughness. Maker A heat 
treats for the maximum obtainable 
toughness, with moderately high 
strength. 


Gives Properties 


obtained by various 
makers of steels of this analysis, 
heat treated by normalizing and 


drawing back, are as follows: 


Properties 


75,.000-100,000 
40,000- 65,000 


Tensile strength 
Yield point 
Elongation in 2 in. 20-35 % 
Reduction of area 35-55 % 
Brinell 170-200 
Bend (44-1 in.) . 


140-180 

In addition to excellent static tests, 
cast steels of this analysis have un- 
usually high shock toughness, pub- 
lished figures for Charpy tests rang- 
ing from 13 to 32-foot pounds as 
‘compared to 6 to 10-foot pounds for 
ordinary cast steels containing 0.25 to 
0.35 per cent carbon. The endurance 
limit also is high, varying from 42,000 
to 47,000 pounds per square inch, as 
compared to 33,000 to 37,000 pounds 
per square inch for ordinary cast 
steels of 0.25 to 0.35 per cent car- 
bon. 

By the addition of about 0.20 per 
cent vanadium the tensile strength 
and elastic limit of these steels may 
be increased about 10,000 pounds per 
square inch without marked decrease 
in extension or reduction of area. 
After normalizing and drawing back 
the properties of steels containing 
about 0.35 per cent carbon, 1.25 to 
1.50 per cent manganese, and 0.18 
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to 0.22 per cent vanadium, are as 
follow: 

Tensile strength 

Yield point . wae 
Elongation in 2 im. ............c0.000 
Reduction of area 

Brinell teaicaa 
Similar results are being secured 
by additions of from 0.20 to 0.50 per 
cent molybdenum, and_ steel with 


equally good properties is being pro- 


96,000-120,000 
59,000- 83,000 
17-25 % 
26-45 % 
187-240 





Increase Strength 


N THIS second and concluding 

artiele of two abstracted from 
a paper by the author, he dis- 
cusses the increase of physical 
properties by the use of addi- 
tional alloys to special steels. He 
also compares old _ specifications 
with present values obtained, and 
refers to work being done in the 
high temperature field. 











duced in which the manganese av- 
erages about 1 per cent and _ the 
nickel about 1.25 to 1.50 per cent. 
Use Nickel and Chromium 

Nickel-chrome containing 
from 0.25 to 0.40 per cent carbon, 
with nickel from 1.50 to 2.50 per 
cent and chrome from 0.60 to 1 per 


steels 


cent also are being produced, with 
approximately as _ follow: 
90,000-120,000 


55,000- 75,000 


properties 
rensile strength 
Yield point 

Elongation in 2 ir 15-25 


or 


Reduction of area »- 40 
As a rule the nickel-chrome steels 
are being used in applications where 
the castings must have, not only 
great strength and toughness, but the 
ability to resist wear as well, as 
for instance, in the treads or shoes 
of tractors, tanks and crawler type 
steam shovels. Certain of the trac- 
tor manufacturers are using 12 per 
cent manganese steel for these cast- 
others demand __nickel- 
chrome or some _ other’ machinable 
type of heat treated cast steel. 
Successful applications of high 


ings, while 


strength cast steels include motor 
truck wheels, various heavily stressed 
parts. of motor trucks and machin- 
ery, anchor chain, coupler knuckles 
for railway cars, locomotive drive 
wheel centers and other locomotive 
castings, and even large-sized loco- 
motive frames, which are now be- 
ing produced in quantity of several 
different types of alloy steel, usually 
normalized and drawn. The progress 
that has been made during the past 
few years by foundries producing lo- 
comotive frames is evidenced by the 
fact that they are now ready to ac- 
cept a specification which will av- 
ply to frames, as well as to other 
heavy castings, calling for minimum 
physical properties (as 
coupons) as follow: 

Tensile strength s0.000 


shown by 


Yield point .... 50.000 


Elongation in 2 in. 
Reduction of area 


Obtain Higher Values 


This is a marked contrast to the 
American Society for Testing Ma- 
terials’ 1918 specification A 27-16, ap- 
plying to steel castings for railway 
rolling stock, which called for prop- 
erties shown in Table II. 

It will be seen that even on the 
coupons from so large a casting as 
foundries are 


a locomotive frame, 


now willing to guarantee minimum 
values for extension equal to, and 
for reduction of area considerably 
better than those of the 1918 speci- 
fication for soft steel, and at the same 
time a tensile strength equa! to that 
of the 1918 hard grade, and a yield 
point considerably higher than that 
of the 1918 hard grade. 

A large amount of work is _ be- 
ing done to determine the 
between the properties of the steel 
in various parts of heavy castings 
as shown by tests trepanned out with 
a core drill and those of tests cut 
from coupons. In quarters 
the impression prevails, based upon 
scanty and insufficient evidence, that 
if only the proper procedure be em- 
ployed in the heat treatment, core 


relation 


several 
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drill tests from heavy castings can 
be made to give properties as good 
as those of the coupons. 

Several of the more progressive 
foundries are in possession of suf- 
ficient data to show that this is not 
true, and that the properties of the 
core drill tests vary greatly, depend- 
ing upon the part of the casting 
from which they are taken, and other 
factors as yet undetermined. With- 
in the next few years sufficient data 
will be collected to enable an intelli- 
gent specification to be drawn for 
the properties of tests trepanned 
from castings. At present such data 
largely are lacking. 

Those who, like the author, have 
been advocating for years the use 
of mild cast steel with manganese 
from 1 to 2 per cent, and who have 
steadily pointed out the falsity of the 
widely held opinion (first shown to 
be false by Guillet) that manganese 
in these proportions makes steel brit- 
tle, have been disturbed of late by 
the tendency of some of the shops 
now developing these steels to go 


too far in raising the strength and 
elastic limit of their castings at the 
expense of, the toughness. 


Has Lower Ductility 


Several firms which only recently 
have undertaken the manufacture of 
these steels, have become so enthu- 
siastic over the possibilities of se- 
curing high elastic limit in their 
castings that they have gone to ex- 
tremes in this direction, and are, in 
the author’s opinion, producing cast- 
ings with far too little ductility, es- 
pecially ductility under shock. By 
using a relatively high carbon con- 
tent, a high content of manganese, 
and a low temperature for the draw 
that follows normalizing, the tensile 
strength and the yield point are in 
some cases being raised to figures 
almost undreamed of a decade ago, 
but in the rage for high elastic limit, 
the vital necessity of toughness and 
ductility is being forgotten. 

“Valves, flanges and fittings for 
high temperature service” has become 
a familiar phrase to engineers, be- 
cause of the discussions before a 
number of technical societies over the 
question of specifications for these 
important parts. The great increase 
in the temperature and pressure of 





Tensile strength 
per sq. in. 
80,000 
70,000 
60,000 


Grade 


Hard 
Medium . 





Table Il 
Specifications for Railway Steel Castings 


Yield point 
lbs. per sq in. 
0.45 x T. S. 15 20 
0.45 x T. S. 18 25 
0.45 x T. S. 22 30 


Reduction of area 
per cent 


Elongation 
per cent in 2 in. 








superheated steam generated in mod- 
ern power houses, and the equally 
high temperatures and pressures used 
in the oil refineries and cracking 
plants, have made the manufacture of 
valves and fittings for this severe 
service a_ difficult task. 


Withstand High Temperature 


Specifications are now in existence 
for castings to be used at tempera- 
tures up to 750 degrees Fahr., and 
certain engineers are demanding that 
specifications be drawn for castings 
capable of withstanding even higher 
temperatures. Mention is freely 
made of steam being generated at 
1400 pounds per square inch pres- 
sure and even higher, and in the oil 
refineries temperatures as high as 
1000 degrees Fahr, and pressures up 
to 900 pounds per square inch are 
sometimes encountered. Tensile and 
other tests at these elevated tempera- 
tures are being made on the metals 
used in valves and fittings in the 
effort to find those that retain the 
maximum possible proportion of their 
cold strength at higher temperatures. 


It has not taken long for testing 
engineers to discover that at these high 
temperatures the ordinary short-time 


tests are of relatively little value as 
a check on the behavior to be ex- 
pected of the metals in service, as 
creep or slow stretch has, been found 
to be the determining factor in the 
life of the fittings. Stretch at a 
rate so slow that only after days 
or weeks does it become measurable 
with delicate apparatus has_ been 
found eventually to cause failure of 
valves and fittings, so that today the 
leading makers of these parts are 
carrying on extensive investigations of 
the amounts of this slow stretch or 
creep at elevated temperatures. A new 
property, the has been 
added to the familiar quartet.—ten- 
sile strength, elongation, extension 


creep point, 





Table I 
Physical Properties of Steel with Nickel 


Tensile strength 


Yield point 
Ibs. per sq. in. i 


Ibs. per sq. 1n. 
50,000-75,000 
75,000-90,000 


Maker 
A 80,000-100,000 
BR 115,000-125,000 


Elongation 


Reduction 
of area Brinell Bend 

per cent hardness 1-1 in 
88-62 170-190 180 


25-35 2n0 


per cent 
in 2 in. 
20-27 
13-20 
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and contraction, and to obtain a metal 
with the highest possible creep point 
at working temperatures is the con- 
stant aim of the manufacturers. 
Some of the makers of these parts 
use plain carbon steel, some use a 
steel with manganese from 1 to 2 
per cent, and some employ nickel, 
nickel-chrome, or other alloy steels. 
Whatever be the composition 
ed, the soundness of the castings 
is the most important factor in the 
production of satisfactory parts. A 
casting of low tensile strength steel 
that is entirely free from piping, 
shrinkage, cavities, sand inclusions, or 
blow holes, will, as a rule, endure 
longer under severe service  condi- 
tions than an unsound casting of 
much stronger 


select- 


steel. 
Have Different Analyses 


In the effort to insure the produc- 
tion of satisfactory castings, de- 
signs are being revised by the 
foundryman and the designer to elim- 
inate all features that make it dif- 
ficult to secure sound castings, and 
methods of production in the foundry 
are being intensively studied. The 
best size and shape sink 
heads, etc., for each pattern is 
termined carefully by the examina- 
tion of check castings, and once the 
best methods have been determined, 
the utmost pains are taken to stand- 
ardize patterns and equipment so that 
none but the desired procedure can 
be followed. By hydraulic tests, by 
cutting up castings, and in the 
at least of some concerns with an 
appreciation of the advertising value 
of something new, by X-ray exami- 
nation, the soundness of the cast- 
ings is subjected to the severest scrut- 
iny, in an effort to eliminate the 
occasional defective ones. In _ the 
case of at least one power house 
recently erected, the specifications 
called for the X-ray examination of 
every cast steel valve and fitting fur- 
nished, and the rejection of any cast- 
ing found to contain cavities or sand 
inclusions of sufficient size to be 
considered harmful to its strength. 


of gates, 
de- 


case 


Nickel-chrome_ alloys containing 
high proportions of nickel and chrome, 
so extensively produced today for 
castings subjected to temperatures 
above a red heat and to chemical 


corrosion, do not come within the 
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paper, because they 
steel. They are made in 
variety of shapes for tem- 
pering, case-hardening and cyaniding 
pots, resistance grids for industrial 
heating, parts for furnaces used for 
heat-treating, enameling, glass mak- 
ing, etc., and countless similar ap- 


scope of this 
are not 
a great 


plications. 
Use Will Spread 

The stainless steels and irons con- 
taining from 12 to 18 per cent chrome 
and carbon not over 0.50 per cent, 
and their various modifications, which 
produced in large ton- 
nages in the form of forgings and 
rolled bars, have not yet been ex- 
tensively used for the manufacture of 
castings. The concerns that have 
been pushing these metals in rolled 
and forged parts naturally have not 
wished to engage in the manufacture 
of castings, they lack both 
the equipment and the experience to 
with success. On the other 
hand, the steel foundries have been 
reluctant to undertake the work, on 
account of their inexperience in han- 
have to be 


have been 


because 


do so 


dling special steels that 


given careful attention at almost 
every stage of their manufacture. 
As a result, only the concerns al- 


ready engaged in the manufacture of 
the high nickel-chrome alloys have 
been in a position to undertake the 
manufacture of stainless cast- 
ings with any chance of 
success, and they naturally have not 
wished to multiply too much _ the 
number of different metals they make. 
During the next few years the man- 
castings of stainless 
similar metals 
developed on a 
opportunities 


steel 
immediate 


ufacture of 
steels and irons and 
undoubtedly will be 
since the 
these metals in shapes 


large scale, 


for applying 








that cannot be made of rolled or 
forged material are numerous, and 
are already being called to the at- 
tention of foundry executives. 
Belgian Foundrymen 
Form Organization 
Following negotiations which have 
been carried on for some time, nine- 
ty Belgian foundries have allied their 
interests by forming the Syndicat 
General des Fondeurs de Belgique, or 
general syndicate of Belgian founders. 
This association formally was regis- 
tered in Brussels on July 18. Firms 
that have joined the association in- 
clude iron and founders, mal- 
ironfounders and _ nonferrous 
These original mem- 


steel 
leable 
metal founders. 


bers comprise both large and small 
concerns. 
The new syndicate is a non-com- 


mercial one, and its aim is to pro- 
tect the interest of its members 
and investigate the possibilities of 
gradually improving the 
under which they conduct their trade. 
The syndicate will particularly study 
and form resolutions with regard to 
questions of economic interest, tariff 
duties, fiscal problems, production, 
progress in the technique of produc- 
tion, standardization, the best con- 
ditions under which raw materials 
can be purchased, the marketing of 
castings, insurances, the training of 
personnel, financial participation for 
work and __ investigations 


conditions 


research 
abroad, etc. 

At the first meeting fol- 
lowing the registration of the syn- 
dicate, Paul Ropsy, managing direc- 
tor, Belgian Griffin company, presi- 
dent of the Association Technique de 
Fonderie de Belgique, and past presi- 


general 








dent of the international committee 
of foundry associations, was 
president of the syndicate. He will 
be assisted on the board by Maurice 
Balaes, managing director, Societe 
Anonyme La Brugeoise et Nicaise et 
Delcuve, and Simon Durant, foundry 
proprietor, Herstal. The managing 
director is A. Stievenard, and the 
offices of the syndicate are tempo- 
rarily located at 11 Rue du Congres, 
Brussels. In addition to the officers 
that have been elected, the board is 
composed of M. Brasseur, Cie. Gener- 
ale des Aciers; M. Cognioul, 
founder; Edmond Denis, foundry pro- 
prietor, Buysinghen; G. Fosseprez, 
managing director, Acieries de Mons; 


elected 


brass 


M. Hette, National Radiator Co.; 
Joseph Legrand, foundry proprietor, 
Brussels; Emile Levie, Ateliers dé 


Construction de la Basse Sambre; 
Arthur Martin, Fonderies Neston 
Martin; G. Patyn, Ateliers Van den 
Kerckhove; Rene Pierard, Fonderies 
Schippers & Podevyn; M. Pommerenke, 
Nationale d’Armes; Mar- 
foundry proprietor, Her- 
stal; R. Sibille, Usines Montefiore, 
and M. Wery, Hauts Fourneaux et 
Fonderies de La Leouviere. 


Fabrique 
cel Remy, 


Offer Graduate Courses 
The Polytechnic institute of Brook- 
lyn is offering four graduate courses 
this fall which will permit graduates 
of universities and technical colleges 
to continue studies in chemistry and 
history during the evening hours. The 
classes will open Sept. 24 and regis- 
tration may be made after Sept. 10. 


Russell T. Gray, Ine.,_ recently 
moved to larger quarters in the new 
Engineers building, 205 Wacker drive, 
Chicago. 
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: cast-iron, split 





mension to 642 
doing this job. 
However, two 


furnished by a 


generator, which 





Cutting Cast Iron with Oxyacetylene 


flywheel to reduce to handling size. 
Each casting had a 7-foot radius, measured 24 inches 
across the face and had a depth of 3% inches except 
at the center where an internal rib increased the di- 
inches. 
to cut by the oxyacetylene process than either steel 
or wrought iron, 


cuts were made with ease, the first 
being shown in the illustration. 


ability to handle heavy work. 
two cuts was 40 minutes. 
to 250 cubic feet of oxygen and 50 cubic feet of 
acetylene—an overload of about 35 per cent on the 





in the middle west had a 3'4-ton, 


Cast iron is more difficult 


and some trouble was expected in 


Ample acetylene was 
generator, demonstrating its 
The total time for the 
Gas consumption amounted 


small 


is conservatively rated. 
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Apply Sand Control Methods-I 


Observation of Results from Routine Tests Suggests Improvements 


To Take Advantage of New Developments 


LL foundries are interested in 
the quality and costs of their 
castings and the molding sand 

is associated closely with both of 
these features. The first considera- 
tion, surface quality will place cer- 
tain limitations on the sand that 
can be used. This feature is affected 
mainly by the grain size, moisture, 
quantity and distribution of the clay, 
method of handling and the fusion 
point. An excellent surface readily 
ean be produced by using nearly all 
new sand of the proper grain size, 
but in some places this procedure is 
considered expensive. 

The following tests are used both 
for control and investigation of the 
sand: Tensile strength on green 
sand, dry strength, permeability, mois- 
ture test, grade, durability, relative 
fusion point, microscopic examination. 


Tensile Strength Test 


Green sand must be moldable and 
must conform identically with the 
pattern. The apparatus used for this 
determination is similar to that em- 
ployed by Grubb,’ and measures di- 
rectly the cohesion between the sand- 
clay particles. This apparatus gives 
satisfactory results, but the A.F.A. 
bar test, compression and shear test 
also give good results. Green strength 
is affected mainly by moisture, qual- 
ity, quantity and distribution of the 
clay. 

Effect of moisture on the bond and 
permeability of molding sands_ is 
shown in Tables I and II. 

Maximum bond is obtained when 
the sand contains just sufficient mois- 
ture to saturate the clay. Insufficient 
or excess moisture lower 
the bond and permeability. 

As iron is poured into a_ green 
sand mold the latter is dried by the 
heat of the metal, and in this con- 
dition the sand must possess sufficient 
strength to resist the cutting and 
vashing action of the iron. 

For this test a block of sand is 
taken similar to that used for the 
ermeability determination, baked at 
150 degrees Cent. for one hour and 
the dry strength determined by com- 
ression. 

Dry strength is dependent on the 


tends to 


‘Testing Foundry Sands, Trans. A. F. A., Vol. 
4, pp. 522-524, 1926. 
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By W. G. Reichert 


quality and quantity of the clay, or- 
ganic and mineral binders, and espe- 
cially upon the moisture content. The 
relation of moisture and clay content 
to dry strength is illustrated dia- 
grammatically in the chart, Fig. 1, on 
the following page. 


Results Follow Tests 


This paper is intended to show 
principally the practical application 
of the standard methods of sand test- 
ing to the control of molding sand 
in a large, light castings foundry of 
the mechanical handling type, also 
developments directly associated with 
these tests. Methods of testing out- 
lined in this paper have been in use 
for the past four years and it is 
claimed have effectually eliminated 
one of the uncertain factors involved 
in the production of satisfactory gray 
iron castings. The paper, slightly 
abridged, was delivered originally be- 
fore the convention of the American 
Foundrymen’s association in Philadel- 
phia, May 14-18, 1928. 

W. G. Reichert, author of this paper, 
was born at Elizabethport, N. J. He 
has been employed 
by the Singer 
Mfg. Co., of that 
city, since 1918; 
first as chemist 
and for the past 
five years as met- 
allurgist. After 
his graduation 
from high school 
Mr. Reichert at- 
tended the Poly- 
technic Institute of 
Brooklyn, Brook- 
lyn, N. Y., from 
which he was 
graduated with the degree of bachelor 
of science in chemical engineering in 
1923, Mr. Reichert is interested in 
foundry methods of 
sand control, conservation and reclama- 
tion. He also is interested in the 
metallurgy and metallography of fer- 
rous and nonferrous metals and alloys. 
He is a member of the American 
Institute of Mining and Metallurgical 
Engineers and the Singer Engineering 
society. 








W. G. Reichert 


developments, 


As They Arise 


Dry strength may be increased, de- 
pending upon the quantity of clay 
and the moisture content of the sand. 

Probably in the majority of found- 
ries the most economical method to 
increase the dry strength is by the 
addition or use of a 
dry strength. Pitch binder is used 
advantageously in some large found- 
ries for increasing the dry strength, 
while others use a combination of 
pitch binder and high moisture con- 
tent. The value of dry strength may 
be appreciated from the fact that an 
increase of 35 per cent in the dry 
strength has reduced by one-half the 
losses due to cuts on one particular 


sand of high 


type of casting. 
Permeability 


Permeability is the property of 
sand which allows the gases to escape 
and it determines to a large extent 
the discount of castings due to blows. 
Permeability is determined with the 
standard A.F.A. apparatus using a 
Dietert direct reading device. A de- 
tailed description may be obtained in 
the Tentatively Adopted Standards of 
Test of the joint committee on mold- 
ing sand research.’ Permeability of 
molding sand depends largely on the 
size and shape of the grains, moisture 
content, distribution of the clay or 
bonding material, sea coal and pos- 
sibly other factors. For maximum 
permeability the grain size should be 
as uniform as possible. Surface qual- 
ity is dependent to a extent 
on permeability. As a general rule, 
the greater the permeability the less 
desirable the surface quality. 
must be taken in making sea coal 
additions. This material reduces per- 
meability, 


large 


Care 


A great deal of care must be exer- 
cised in tempering molding sand. Cast- 
ing losses and surface quality to a 
large extent depend upon the results 
of this operation. Moisture, as indi- 
cated in Table I and Table II, is di- 
rectly related to the bond and per- 
meability and foundries in 
seem to recognize these 
molding sand. Excess moisture aside 
from lowering the strength and per- 
meability will create a 


general 
effects in 


considerable 


*Permeability Test, Trans. A. F \ 
pp. 708-721, 1923 








Table I 
Sand Moisture 
FOR !, TO %4-INCH SECTIONS 


A F A GRADE 2D 
Tensile strength 











Moisture Ibs. /in.? Permeability 
3.0 0.364 15.5 
*4.0 0.490 17.5 
5.0 0.431 19.0 
6.0 0.398 18.5 
8.0 0.343 16.0 
*Optimum moisture content (tensile 

strength). 
tOptimum moisture content (perme- 

ability). 
volume of steam when the iron en- 


ters the mold, therefore, moisture in 
excess of the amount necessary to de- 
velop the proper strength will make 
it more difficult to produce good cast- 
ings due to the excess steam created. 

Moisture in sand is determined by 
a modification of the Wolf-Grubb’ 
method illustrated in Fig. 2. Heated 

3Molding Sand Reclamation and Control Ex- 


periments, Trans. A. F. A., Vol. 32, pt. 2, pp. 9 
and 12. 


air is passed through a _ container 
filled with the sand to be tested and 
percentage loss in weight of the sand 
determined. The temperature is meas- 
ured with a thermocouple and the 
pressure of the air with a mercury 
gage, both factors being controlled 
within definite limits. 

Moisture also is associated with 
surface quality. A mold made from 
dry or improperly tempered sand 
having insufficient cohesion to lift 
properly from the pattern, results in 
loose sand in the mold and also the 
iron will tend to cut and wash the 
dry sand. Both conditions cause an 
inferior surface. Excess moisture 
tends to make the molten metal slug- 
gish, impairing the fluidity and pro- 
ducing cold-shut castings. 

The optimum moisture content of a 
molding sand is that moisture con- 
tent at which the sand exhibits its 


greatest bond or permeability. Table 
III compares the optimum moisture 
content with that moisture content 
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which produces excellent results. 
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FIG. 1—CHART SHOWING DRY STRENGTH 


AND ITS RELATION TO THE MOISTURE AND 


CLAY CONTENT IN MOLDING SAND A, SAND A. F. A. GRADE 2D WITH 9.6 PER CENT 


CLAY SUBSTANCE; B, 
STANCE; C, 


SAND A. F. A. 
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GRADE 38E WITH 11.5 PER CENT CLAY SUB- 
SAND A. F. A. GRADE 4F, WITH 15.4 PER CENT CLAY SUBSTANCE 


It is not. always practical, as il- 
lustrated in Table III, to work a sand 
at its optimum moisture content. It 
will also be noted from Table I that 
the optimum moisture content results 
in a low dry strength value. 


Grade Test 


For each class of castings made 
there is a definite surface require- 
ment and this is closely associated 
with the grade test. New sands must 
be of such grain size that when added 





Table II 
Sand Moisture 


FOR 1% TO 1-INCH SECTIONS 


Tensile strength 
Ibs./in.? 


Moisture Permeability 
3.0 0.522 30.5 
*4.0 0.902 33.7 
$5.0 0.834 34.0 
6.0 6.730 33.0 
8.0 0.627 31.5 
*Optimum moisture content (tensile 
strength). 
+Optimum moisture content (perme- 
ability). 











to the heaps they will keep the sand 
in condition to produce the surface 
desired. The A.F.A. method is used 
for the grade test determination. A 
detailed description may be found in 
the tentatively adopted methods of 
tests of the joint committee on mold- 
ing sand research.* 

The grade test regulates to some 
extent the workable moisture 
of a sand. Coarser grades of sand 
require a_ slightly higher moisture 
content. For example, the best re 
sults from a sand of A.F.A. grade 
test 1 was obtained between 6.0 and 
6.5 per cent moisture, while a sand 
of A.F.A. grade test 4 required mois- 
ture limits between 7.2 and 7.8 per 
cent, both sands having the same clay 
content. 

Molding sand must retain sufficient 
life when in use and not burn out 
too quickly, otherwise there is a 
considerable waste in the foundry. 
Lack of durability is due to the loss 
of bond or strength by dehydration 
of the clay. As a general rule, sands 
containing the hydrated iron oxide 
bond while strong, have a _ tendency 
to burn out much more readily than 
those possessing the hydrated alu- 
minum silicate bond. 


limits 


Continuous pouring offers a 
tical test for determining the life 
of molding sand. For a test of this 
kind sand equivalent to a day’s re 
quirement should be put on the floor 
making a 


prac- 


and used continuously for 


‘Tentative Grading Classification for Foundry 
Sands, Trans. A. F. A., Vol. 35, pp. 193-197 
(1927). 
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standard type of coreless casting. The 
sand should be tested regularly 
throughout its life and should be 
used until it is no longer moldable. 
Two sands, A.F.A. grade number 1E, 
representative of different districts, 
indicated in Table IV. 
Durability of molding sand as de- 
termined by this method is accurate 
but care must be taken in testing. 


are 


Need for a laboratory life test is 
readily apparent, and an _ investiga- 
tion was begun on one similar to that 
proposed by Dietert.’ For this test 
the sand was placed in a covered 
cast iron container to a depth of 
%-inch and heated in a furnace at 
600 degrees Fahr. for 2 hours. The 
reserve strength and percentage loss 
in bond was determined and later re- 
peated after heating to 1200 degrees 
Fahr. The temperature was con- 





Table Ill 


Moisture Content of 
Sands 


Best Optimum 
A. FA. workable moisture 

grade moisture Tensile Perme- 

Section No. content strength ability 
%-1, 2D 6.0-7.0 4.0 5.0 
\,-1 3E 6.5-7.3 4.0 5.0 

Green core 

sand 4E 7.2-7.8 5.0 6.0 











trolled with a 
+ 15 degrees Fahr. 


pyrometer to within 
Results of this 


test are indicated in Table V, the 
sands marked *1E and **1E are 
those indicated in Table IV. 

Two heats, 600 degrees Fahr. and 
1200 degrees Fahr., seem to give a 
better indication of durability than 
just the 600 degrees Fahr. The per- 


centage loss in strength does not de- 
termine accurately the life of the 
sand, for it does not give proper 








FIG. 2—MOISTURE TESTING APPARATUS 
HEATER; D, SAND CONTAINER; E£, 
RHEOSTAT; H, 


weight to the reserve strength. It 
is apparently necessary in this par- 
ticular test to give much consideration 
to the reserve strength as well as the 
percentage loss in strength. 

The fusion point of molding sand 
is associated with cleaning room costs 
and the quality of the surface pro- 
duced. Sand possessing a low fusion 
point has a tendency to adhere to the 
casting especially in the corners where 
its cost of removal is sometimes high. 
While sand adhering in the corners of 
a casting may not be noticeable as 
it comes from the tumbling room, it 
may be indicated in subsequent finish- 
ing operations, especially where the 
surface is japanned, so that it is 
essential to either properly clean 
the casting, which entails a greater 
expense, or use a sand of a relative- 
ly high fusion point. 

A test was developed which deter- 
mines in a general way the relative 
fusion point of molding sands and 
which has been found to be consistent 
with practical results. For this test 
the sand should be tempered to 6.0 


THE 
POTENTIOMETER 





A, AIR LINE; B, PRESSURE GAGE; C, 
RMOCOUPLE; F, SELECTIVE SWITCH; G, 


half inch high. This disk of sand 
removed from the die is placed on 
a plate in a furnace at 2350 degrees 
Fahr. for 10 minutes. After cooling 


the disk is fractured and observed 
under a magnifying glass to deter- 
mine its degree of fusion. Accord- 


ing to the results of this test, mold- 
ing sands may be divided into four 
genera! classes: 1—sands which sin- 
ter badly and turn black; 2—sands 
which sinter slightly but whose in- 
dividual grains cannot be identified; 
3—sands whose individual grains can 
be identified easily but still adhere 
to each other; 4—sands whose grains 
fall apart when cooled. 

Sand possessing a low fusion point 
has a tendency to produce an inferior 
surface. 

Microscopic examination should be 
made on the grains of green sand 
after the deflocculation of the clay to 
determine the shape of the grain 
and if possible the quality and quant- 
ity of any foreign matter. Sand 
grains may be divided according to 
their grain shape into any one of the 














‘Commercial Application of Molding Sand per cent and pressed into a small four classes such as angular, sub- 
Testing, Trans. A. F. A., Vol. 32, pt. 2, pp. 25- : : : “age 
26. (1924). die, one inch in diameter and one- angular, rounded and spherical. 

Table IV Table V 
. . . . . 
Continuous Casting Method Durability and Natural Sands Given 
> >. . 
for Durability in Pounds Per Square Inch 
Sand Sand i 
A. F. A. *1E A. F. A. t1E Tensile Strength 
tensile tensile ‘ 
Times sand strength strength t 7 Strength Loss in Strength Loss in 
was used Ibs. /in.? Permeability Ibs./in.? Permeability A. F. A. Original after heating strength after heating strength 
Original sand 0.540 22.7 0.362 14.4 | Grade No. strength to 600 deg. F. percent to 1200 deg. F. per cent 
5 0.460 22.0 0.350 14.8 *1E 0.540 0.295 45.4 0.160 70.3 
10 0.404 22.7 0.335 13.9 | tlE 0.367 0.330 10.1 0.190 48.2 
15 0.351 23.4 0.317 15.0 1E 0.405 0.310 23.7 0.202 50.6 
20 0.283 22.8 0.295 14.5 2D 0.366 0.290 20.8 0.220 39.9 
25 9.272 23.2 0.297 15.8 3F 0.549 0.472 14.0 0.152 72.2 
28 0.257 22.9 0.297 16.4 4E 0.359 0.295 17.8 0.158 56.0 
— Se <= ee 8 0.278 18.6 4F 0.643 0.280 56.4 0.134 79.3 
. 0.271 17.5 ‘ ee . 
eo 0.261 16.8 *Optimum moisture content (tensile strength). 
ee 0.253 16.1 tOptimum moisture content (permeability). 
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FIGS. 1 AND 2—SERIES A. FIGS. 3 AND 4 





SERIES B. 





FIGS. 1 AND 3 


ARE UNETCHED AND FIGS. 2 AND 4 ARE ETCHED. 











100 DIAMETERS 


Physical Tests of Cast Iron 
Give Interesting Data 


Part-] 


BOUT a year ago R. S. Mac- 
A Pherran, chairman of commit- 
tee A-3 on cast iron of the 

Ma- 


American Society for Testing 
terials approached the author in re- 


gard to some proposed tests of cast 
iron. Mr. MacPherran felt that cast 
iron had not received the attention 


that it deserved and that steps should 
be taken to the available 
information, keeping especially in view 
the problem of the production of cast 
irons of high strength. 

Satisfactory arrangements were 
made whereby the expense of the 
investigation was borne partly by the 
co-operating manufacturers and partly 
by the University of Wisconsin, Madi- 


increase 


son, Wis. Manufacturers in different 
parts of the country and in various 
industries furnished standard arbi- 


tration bars, and the machining and 
testing of specimens was carried out 
at the University of Wisconsin. The 
work reported-in this paper was made 
possible by the co-operation of the 
following manufacturers: 


————EEE 


By J. B. Kommers 





Allis-Chalmers Mfg. Co., West 
Allis, Wis., Buffalo Foundry & 
Machine Co., Buffalo, Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa., General Motors Corp., Detroit, 

Studies Properties 
HIS is the first of a series 


* of two articles abstracted from 
a paper presented at the annual 
meeting of the American Society 
for Testing Materials, held at 
Atlantic City, N. J., June 25 to 
29. The author is professor of 


mechanics, University of Wis- 














consin, Madison, Wis. 
Deere Co., Moline, Ill., Bucyrus-Erie 
Co., South Milwaukee, Wis., Boynton 
Furnace Co., Jersey City, N. J., 
and the American Cast Iron Pipe Co., 
Birmingham, Ala. 

Acknowledgement is due the repre- 
sentatives of these manufacturing 
companies who were active in fur- 


nishing the material for the tests 


and to John W. Bolton, Lunkenheime: 


Co., Cincinnati, who prepared th 
micrographs for this paper, and S. A. 
Weigand who assisted him. Thanks 


are due especially to R. S. MacPher- 
ran and Hyman Bornstein, chairman 


and secretary respectively, of com- 
mittee A-3 on cast iron, for thei) 
active interest and support in this 
work. 

This article is a report on the re- 
sults obtained on ten different cast 
irons, obtained from eight different 
manufacturers and should be looked 


upon as a preliminary survey which 
it is hoped will help in pointing the 
way to further work which it may 
be desirable to carry on with cast iron. 


That the reader might have full 
information regarding the material 
used in these tests, the data given 
in Table II is presented. This table 


gives information on the foundry mix- 


tures used for the various cast irons, 
type of furnace used for melting the 
temperatures, kind of 


which the 


pouring 
the 


iron, 


molds, and use manu- 
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FIGS. 5 AND 6—SERIES C. FIGS. 7 AND 8—SERIES D. FIGS. 5 AND 7 ARE UNETCHED AND FIGS. 6 AND 8 ARE ETCHED. 100 DIAMETERS 
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FIGS. 9 AND 10—-SERIES FE. FIGS. 11 AND 12 


facturer makes of the particular cast 
iron reported. 

Material was cast in the form of 
the A.S.T.M. standard arbitration bar, 
and each manufacturer supplied thirty- 
one bars for each cast iron investi- 
gated. The bars were marked with 
a letter for each series and numbers 
from one to thirty-one. The specimens 
cut from the bars were marked to 
correspond. 

Table I shows the chemical compo- 
sitions of the various cast irons. Each 
value in the table is the average 
of two determinations made at dif- 
ferent times on two different samples, 
and in all but four cases, by two 
different laboratories. 

In preparing specimens, % to 1 
inch was cut off the large end of 
the bars, and the fatigue and other 
specimens then were cut off. Fifteen 
bars were set aside for fatigue speci- 
mens, one specimen being cut from 
the larger end of each bar. When 
more than fifteen fatigue specimens 
were wanted, a second specimen was 
cut off. Six additional bars were 
ised in the same way for the six 
tension test specimens. This left ten 
bars, five of which were used for 
the transverse test and five for the 
mpact test. For the latter two tests 
the full-size arbitration bars were 


ised. 
The tests which were made on the 
arious cast irons were tension, com- 
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SERIES F. FIGS. 9 AND 11 ARE UNETCHED AND FIGS. 10 AND 12 ARE ETCHED 


100 DIA METERS 


pression, transverse, impact, brinell whether 


there was much difference in 


hardness, Rockwell hardness and _ strength in going from the center of 


fatigue. Micrographs were made _ the bar 
showing the structure before etching, Shape 


to the outside. 
of the tension test specimen 


and after etching with picric acid. was dictated by the same considera- 
Fig. 21 shows the dimensions of tions that governed the shape of the 


the tension, compression and fatigue fatigue specimen, that is, the desire 








Table I 
Chemical Composition of Cast Irons 
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test specimens which were employed. to prevent localized stress due to 


It will be noted that two different shoulders 
sizes of tension test specimens were in_ cross 
used. The reason for this was to must be 


have one specimen which would have brittle as 


and other abrupt changes 
section, which especially 
avoided in a material as 
cast iron. Out of sixty 


the same minimum diameter as the tension specimens only two, of the 


fatigue specimen, and a larger one smaller 


size, broke at the shoulder 


which would represent better the av- and these failures were due to flaws. 
erage strength of the arbitration bar. In these cases the results were dis- 
At the same time the tensile re- carded and new specimens were made 
sults on the two sizes would indicate and tested. The evidence of these 








FIGS. 13 AND 14—-SERIES G. FIGS. 15 AND 16—SERIES H. FIGS. 183 AND 15 ARE UNETCHED AND FIGS. 14 AND 16 ARE ETCHED 


100 DIA METERS 
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AND 18--SERIES J. FIGS. 19 AND 20—SERIES K. FIGS. 17 AND 19 ARE UNETCHED AND FIGS. 18 AND 20 ARE ETCHED. 
100 DIAMETERS 


tests, therefore, indicates that the Deflections of the specimen were end. By means of suitable dials, 
design chosen for the tension speci- measured at the center of the span. the drop of the center of gravity 
mens was a satisfactory one to ac- Impact tests were made on a Rus- of the slab before striking the speci- 
complish the purpose intended. sell impact machine, using a 12-inch men and the rise after breaking the 
Transverse tests were made on a_ span. The Russell machine consists specimen may be measured and thus 
small foundry tester, which sup- essentially of a slab of steel weighing the energy of rupture calculated. 
ported the specimen on a span of 185 pounds which can rotate as a From five of the bars from which 
12 inches and loaded it at the center. pendulum about an axis at one a fatigue specimen had been cut, 
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three slugs about ‘-inch thick were 
cut from each bar, making fifteen 
slugs in all. One set of five was 
used for the brinell test, one set for 
the Rockwell test, and one set for 
metallographic examination. 


In preparing the fatigue specimens, 
the specimens were first rough-turned 
and then ground to size. For polish- 
ing the surface, French emery papers 
No. 1 and No. 00 were first used, 
after which a mixture of oil and 
optical emery powder No. 300 was 
used on the worn emery papers. The 
last operation consisted of buffing the 
specimens on a cloth buffing wheel, 
transversely and longitudinally, using 
a commercial metal polish. The fa- 
tigue tests were carried out in R. R. 
Moore machines, which have been de- 
scribed in previous papers before this 
society, Proceedings, A.S.T.M. Vol. 26, 
Part II and Vol. 27, Part II. The 
specimens were subjected to com- 
pletely reversed bending stresses of 
tension and compression, at a_ rate 
of about 1450 revolutions per minute. 
In general, 20,000,000 cycles were 
used as the maximum run; that is, 
if the spécimen had not failed after 
being subjected to 20,000,000 cycles, 
it was assumed that the stress was 
at or below the endurance limit. The 
S-N diagrams, referred to later, show 
that a run of 20,000,000 cycles is 
ample in determining the endurance 
limit. 

Figs. 1 to 20 show the micrographs 


for the various cast irons. The au- 
thor is indebted to J. W. Bolton for 
the description of these structures 


given. It should be stated here that 
series F and G were alike except for 
the presence of nickel and chromium 
in series F. Series H and K were 
also supposed to be alike except for 
the presence of nickel in series H. 
Series A, although containing only 
1.12 per cent of silicon, shows rather 
arse graphite flakes, being mostly 
f the type termed “secondary gra- 
phite.” This indicates rather slow 


cooling in comparison to what usu- 
ally is found for this analysis; 


or the 
presence of residual graphite in the 


iquidus. Although the matrix ap- 


proaches the pearlitic (as shown both 
by the etched sample and by analy- 


of medium 
illustra- 


is), the metal is only 
trength. This is a _ good 


tion of the fact that the graphite 
lakes themselves have much to do 


vith the strength of the metal. The 


amount of steadite is small and at 
higher magnifications was found to 


» structureless. 


Series B evidently cooled a little 


faster than series A or else had less 
residual 
there is an appreciable amount of 


graphite in the melt, for 
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primary graphite. The etched sam- 
ple shows a matrix approaching the 
pearlitic, with a small amount of 
structureless steadite. 

Series C has coarser graphite, with 
considerable steadite in the matrix. 
Although not apparent at the low 
magnification, cellular structure was 
apparent at higher magnifications. 

Series D has fairly coarse graphite, 
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‘ 
FIG. 2i-—SHOWS DIMENSIONS OF THE 
VARIOUS TEST SPECIMENS 


but apparently not quite so much of 
it. The lower magnification does not 
reveal much free ferrite. 

Series EF is a peculiar sample. One 
naturally would expect a considerable 
amount of free ferrite, but micro- 
examination shows that this separa- 
tion has just begun.’ The graphite 
is part primary, part secondary, as 
usually found in irons giving a ten- 
sile strength of 30,000 pounds per 
square inch. 

Series F evidently had considerable 
graphite growth. The_ rosette for- 
mation is often found in irons of 
about 3.50 per cent of carbon and 
high _ silicon. The etched sample 
shows considerable ferrite, particular- 
ly in the interstices of the rosette 
or whorl formation. Steadite is low 
and _ structureless. 

Series G probably had a somewhat 
more favorable thermal history than 
series F. The ferrite is not so ap- 
parent. The expected strength might 
be greater than for series F. 

Series H and K are somewhat 
alike; series H has slightly more pri- 
mary graphite, although the second- 
ary graphite is also slightly larger 
in series H. In both series the pri- 
mary graphite has been rejected to 
the boundaries of the crystals of pri- 


mary austenite. The presence of 
these primary austenite dendrites in- 
dicates a metal rather low in total 
carbon. Both series are nearly pearl- 
itic and practically no steadite is 
visible. 

Series J is a weak, open-grain type, 
with practically all secondary gra- 
phite. Some decomposition of pearlite 
is evident and considerable steadite 
is present. 


Metal Institute Program 
Details Completed 


The complete program of the au- 
tumn meeting of the British Institute 
of Metals is now available. The in- 
stitute will convene in Liverpool, Eng- 
land, Sept. 4-7, and about 200 per- 
sons are expected to participate. Af- 
ternoons will be devoted to visits to 
works in the vicinity of Liverpool. 
On the mornings of Sept. 5 and Sept. 
6 the following papers will be pre- 
sented: 


‘Laboratory Experiments on High-Temperature 
Resistance Alloys,”’ by C. J. Smithells, S. V. 
Williams, and J. E. Avery. 

“Corrosion at Discontinuities in Metallic Pro- 
tective Coatings,”’ by U. R. Evans. 

“The Constitution of the Alloys of Aluminum 
with Copper, Silicon and Iron,”’ by A. G. C. 
Gwyer, H. W. L. Phillips, and L. Mann. 

“The Copper-Magnesium Alloys. Part Ili,” by 
W. R. Jones. 

“Note on Practical Pyrometry,” by G. B. 
Brook and H. J. Simcox. 

“Eighth Report to the Corrosion Research 
Committee. The Corrosion of Condenser 
Tubes. ‘Impingement Attack,’ Its Causes 


al Some Methods of Prevention,” by R 
a 

“The Rockwell Hardness Test,” by J. E. 
Malam. “Die Casting Alloys of Low Melt- 


ing Point,” by T. F. Russell, W. E. Good- 
rich, W. Cross, and N. P. Allen. 

“Work-Softening of Eutectic Alloys,” by F. 
Hargreaves. 

“Die Casting of Copper-Rich Alloys,”” by R 
Genders, R. C. Reader, and V. T. S. Foster. 

“The Alpha Phase Boundary of the Copper- 
Silicon System,”" by C. S. Smith. 

“Properties and Production of Aluminum Die 
Castings,”” by S. L. Archbutt, J. D. Grogan, 
and J. W. Jenkin. 

“Methods for Investigating Alloys of Reactive 
Metals,”" by W. Hume-Rothery. 

“The Strength of a Cadmium-Zine and of a 
Tin-Lead Alloy Solder,” by C. H. M. Jenkins. 

“Notes on the Treatment of Aluminum and 
Aluminum Alloys with Chlorine,” by D. R. 
Tullis. 


Form Furnace Company 

H. B. Dempsey and Commander 
H. T. Dyer have organized the Demp- 
sey Furnace Co. Inc., with headquar- 
ters at 111 East Forty-second street, 
New York. The company will de- 
sign, manufacture and erect all types 
of industrial furnaces. The corpora- 
tion has acquired all the assets of 
the Dempsey Furnace Co. which, since 
August, 1925, had been operated by 
Mr. Dempsey as the Dempsey Fur- 
nace division of the W. N. Best Corp. 
Dempsey Furnace Co. Inc., will be 
under the management of H. B. 
Dempsey as president and Comman- 
der H. T. Dyer as vice president, the 
latter having severed his connection 
as chief engineer of the Peabody 
Engineering Corp. 
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10 Foundrymen Meet 
at Cedar Point 


Discussions Cover Wide Range of Subjects Including Merchan- 


Poem Castings, Taxation Burdens, Molding Sand, Workmen’s 


Compensation 


ECLARING that the proper 
time and place to wrestle with 


the tax problem is in the be- 
ginning before debts are incurred and 
expenditures made, Geo. B. Chandler, 
secretary Ohio chamber of commerce, 
Columbus, O., speaking before the 
eighth annual convention of the Ohio 
State Foundrymen’s association held 
at the Breakers hotel, Cedar Point, O., 
Aug. 16 and 17, explained the grounds 
on and the methods by which taxes, 
federal, state and municipal are col- 
lected and disbursed. 

With the exception of one paper on 
sand, all the discussions and papers 
dealt with administrative and business 
phases of the foundry industry. In 
addition to the address of Mr. Chan- 
dler the program included: ‘“Mer- 
chandising Foundry Products,” by H. 
Cole Estep, vice president, Penton 
Publishing Co., Cleveland; “Required 
Foundry Knowledge of Molding Sand,” 
by H. W. Dietert, United States Ra- 
diator Corp., Detroit; “Industry’s Big 
Asset,” by W. T. Leonard, member In- 
commission of Ohio, Colum- 
“Industrial Insurance Rates 

They Affect Your Pre- 
by J. T. Evans, actuary, In- 
dustrial commission of Ohio, Colum- 
bus O.; “What You Should Know 
About Industrial Claims,” by H. P. 
Southerly, Columbus, O.; “A Safety 
Program for the Foundry,” by Fred 
G. Lange, special representative, di- 
vision safety and hygiene, Industrial 
commission of Ohio, Columbus, O. 


dustrial 
O.: 
How 


bus, 
and 
miums,” 


Hold Round Table Luncheon 


About 120 members were in attend- 
ance. Formal addresses on Thursday 
afternoon and Friday morning were 
followed on Friday noon by a round 
table luncheon at which the various 
problems presented by the 
were taken up and discussed in fuller 
and more intimate detail. Social fea- 
tures included a special program for 
the ladies and an informal banquet 
and dance which followed the meet- 
ing Thursday and which was pre- 
sided over by C. C. Smith, Toledo 
Steel Castings Toledo, O., who 


speakers 


Ce.. 
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acted in the capacity of toast master. 

Board of directors is made up of 15 
members elected for overlapping 
periods of 3 years with five retiring 
members replaced at each annual elec- 
tion. On the present occasion the fol- 
lowing five members were elected: 
Charles Seelbach, Forest City-Wal- 
worth Run Foundries, Cleveland; E. A. 
Leary, Cincinnati Steel Castings Co., 
Cincinnati; Robert Hopkins, Alliance 
Brass and Bronze Alliance, O.; 
C. H. Dine, Minster Machine Co., 
Minster, O.; W. P. Anglemyer, Star 
Foundry Co., Troy, O. 

C. C. Smith, Toledo Steel Castings 
Toledo, O., and Don McDaniel, 
Hamilton Foundry Co., Hamilton, O., 
re-elected president and _ vice 
president respectively. The office of 
secretary left vacant by the resigna- 
tion of A. J. Tuscany who is assum- 
ing the duties of the 
Gray Iron institute, was left in abey- 
ance to be filled in the near future at 
the discretion of the board of direc- 
tors. Preliminary steps were taken 
to incorporate the association under 
the shorter and more accurately de- 
title Ohio Foundries asso- 


Co., 


+ 


were 


secretary to 


scriptive 
ciation. 

The secretary’s report showed that 
the association is well past the ex- 
perimental stage and has developed 
into an institution of real practical 
benefit to the membership. Local 
groups have been established in vari- 
ous centers to deal specifically with 
local conditions. The association has 
inaugurated several movements and 
customs that later have been adopted 
in whole or in part by other associa- 
From a service viewpoint the 
activities are listed under 
among which the more 
Workmen’s compen- 
adjustment of freight rates, 
standardizing coke for foundry use, 
buying and selling of equipment, 
legislation affecting the foundry in- 
dustry, merchandising castings, em- 
ployment clearing bureau. 


tions. 
association 
14 headings 
important are: 
sation, 


Representation on the committees 
of the American Society for Testing 


Materials enables the association to 


and Many Activities of Industrial Commission 


present direct testimony on questions 
affecting any branch of the foundry 
industry. Attention was directed to 
a recent incident where a_ certain 
class of foundries would have been 
forced out of existence if a proposed 
specification had been adopted. At 
present the association is connected 
actively with a joint committee from 
various associations working toward 
the evolution and adoption of a set of 
simple and standard specifications for 
foundry coke that will not discrim- 
inate unjustly against the coke maker, 
while meeting the requirements of 
the foundryman in certain definite 
particulars. 


Face New Conditions 


While claiming that the casting in- 
dustry is fundamentally sound and 
probably will last indefinitely, H. Cole 
Estep, vice president, Penton Pub- 
lishing Co., Cleveland, pointed out 
that modern industrial civilization is 
marching at a quicker tempo than 
formerly and the foundryman must 
adopt a new viewpoint in many re- 
spects if he is to keep step with the 
procession. For many years the all 
pervading idea has been to secure 
production and more production. The 
more important duty should be to 
create a market situation to foster 
trading on a profitable basis. Need 
at present is for foundrymen who 
know how to buy and sell. Days 
when orders passively were accepted 
definitely have passed. Aggressive- 
ness is the present day watchword. 
Foundrymen have improved their 
technique and the resultant quality of 
castings in recent years and present 
and potential customers should be in- 
formed of this. What is the 
producing castings with a_ tensile 
strength of 40,000 to 60,000 pounds 
per square inch if engineers and cus- 
tomers are allowed to remain in their 
old belief that the tensile strength of 
cast iron is only 18,000 pounds per 
square inch? Foundrymen are _ too 
modest. 

Necessity for present day foundry- 
men is to produce high class cast- 


use of 
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ngs. Without this prerequisite, all 
upplementary attempt to foster a 
casting consciousness will be in vain. 
With so many factors entering into 
the cost of producing castings the 
fallacy of linking the price of cast- 
ings with the prevailing price of pig 
iron should be combatted vigorously. 
In the march of progress, manufac- 
turing processes constantly are in a 
state of flux and the foundry should 
seek and develop new outlets. 
Characteristics of molding sand and 
their relation to the quality and finish 
of castings were described by H. W. 
Dietert, United States Radiator Corp., 
Detroit. The three main elements to 
be considered are the shape and size 
of the sand grains, the nature and 
distribution of the bonding element 
and the moisture content. After lab- 
oratory and shop experiments have 
determined the most suitable grade 
and condition of sand for the work 
in hand, expert supervision should be 
exercised to maintain the standard. 
Through the efforts of the American 
Foundrymen’s association and many 
private investigators the sand prob- 
lem has been considerably simplified. 
Various standards have been adopted 
and simplified apparatus is available 
for the examination and control of 
molding and core sands. The speaker 
briefly outlined the principal tests 
and the method of drawing and co- 
relating conclusions. 


Unnecessary Taxes 


Present day mania for spending 
public funds recklessly, according to 
George B. Chandler, secretary Ohio 
chamber of commerce, Columbus, O., 
is exemplified in a _ recent survey 
which shows that nearly all corpora- 
tions in Ohio pay more in taxes than 
in dividends. This represents an un- 
healthy if not alarming condition 
and militates strongly against indus- 
trial progress. Federal taxes show 
a somewhat downward trend, but all 
others, particularly municipal taxes 
are increasing to a disconcerting de- 
gree. For example an orgy of school 
building in the past decade has in- 
creased the bonded debt for this par- 
ticular activity 1200 per cent. The 
situation has been covered temporar- 
ily by piling one bond issue on top 

another and in the meantime 
taxes have gone skyrocketing. 

Every citizen is mulcted to a cer- 
tain extent, but since his share in 
many instances is more or less _ in- 
direct, he is not moved to violent 
protest. Corporations, although form- 
ing the basis for the material pros- 
perity of any given community are 
the principal sufferers. Commencing 
at birth they are taxed in the form 
of a corporation fee and every year 
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thereafter they are penalized for ex- 
isting by the imposition of burden- 
some taxation. Corporations refusing 
to locate in Ohio and others moving 
out to escape the burden, seem to in- 
dicate that human nature has not 
changed to any appreciable extent 
since Aesop composed the fable of 
the goose who laid the golden eggs. 


Business Men Take Hold 


Concerted, intelligent and aggres- 
sive attitude and action on the part 
of business men is required to curb 


the reckless prospensity for squander-|, 


ing public funds which seems to chat- 


acterize public servants. An instance > 


was cited of one Ohio city practjc- 
ally flattened out under a burden. of 
debt and faced with the alarming 
prospect of losing its principal source 
of income through corporations either 
moving or threatening to move else- 
where. A strong committee of busi- 
ness men seized the bull by the horns, 
trimmed a reckless and improvident 
budget, instituted a sensible program 
for future expenditure and once more 
set the city firmly on its financial feet. 

Comparing conditions in Ohio and 
those prevailing elsewhere, W. T. 
Leonard, Industrial commission of 
Ohio, Columbus, O., presented figures 
to show that the premiums are lower 
and the compensation higher in Ohio 
than in any other industrial state. 
For iron foundries the rate is $1.20 
per $100 of the payroll and for 
brass foundries and malleable found- 
ries the rate is $0.70 and $0.75 re- 
spectively. Following death through 
accident, the maximum compensation 
is $6500 and employes suffering total 
disability are paid a maximum of 
$18.75 per week, or approximately 
$1000 per year until death. 

Touching on this point later J. T. 
Evans, actuary for the commission, 
stated this was one of the features 
which had to be taken into considera- 
tion in setting rates. While not 
extremely probable, the possibility ex- 
isted that a man permanently dis- 
abled at the age of 20 might live for 
60 years and thus incur an expendi- 
ture of $60,000 on the part of the 
Industrial commission fund. Plant 
conditions over a period of 5 years 
are used as a basis for establishing 
a rate for manufacturing companies. 
Rates are based on severity and fre- 
quency of accident. 

Fred G. Lang, special representa- 
tive, department safety and hygiene, 
Industrial commission of Ohio, Colum- 
bus, O., made a forceful and elo- 
quent plea for a more wide spread 
and enthusiastic support of the safety 
first movement. The movement should 
commend itself from a purely hu- 
manitarjan standpoint. If that is 


not sufficient, an array of statistics 
is available to prove that wherever 
the safety first movement has been 
established it has resulted in sub- 
stantial saving in operating expense. 
Instances were cited of plants in 
which the occupation usually is 
classed as hazardous and in which 
formerly accidents occurred frequent- 
ly. Since the inauguration of the 
safety movement, many of _ these 
plants have operated for long periods 
without a single lost time accident. 
Favorable attitude of the management 
is the most important feature. Also 
the work should be in charge of a 
éompetent and enthusiastic supervisor. 
The industrial commission of Ohio is 
prepared to furnish posters, literature 
and public speakers to foster this 
movement. Also to send experienced 
men to conduct examinations and fur- 
nish counsel to plants which are too 
small to delegate a man for full time 
or even part time on this activity. 








Making Furnace Bottom 
Question: We are trying a brick 
bottom in our malleable-iron furnace, 
but are not getting results from it 
as we expected. We place the brick 
on their side about 1 inch apart and 
about 6 inches from the side walls. 
Then we fill in white sand on top 
but after two weeks’ run the iron eats 
through to the brick and we have to 
make a new bottom. 

Answer: We note what you say in 
regard to a brick bottom and would 
judge that you would have trouble 
in preparing a bottom the way you 
outline. The brick should be placed 
close together and the silica-sand 
bottom should be burnt on that; that 
is, a layer of sand should be put in 
the furnace and heated up until it 
fuses slightly together; then another 
layer should be put on, etc., until you 
get 6 to & inches of sand on the 
bottom. In this way the metal will 
not get to the brick if you keep the 
bottom patched. 


Shows Small Casting 


One of the smallest malleable cast- 
ings shown at the castings exhibit 
at the Philadelphia convention of the 
American Foundrymen’s association 
was a buckle casting, % x % inches 
with a scant 1/16-inch section. This 
casting weighed 0.73 ounces and was 
supplied by North & Judd Mfg. Co., 
New Britain, Conn. 

Florence McCarthy, sales represen- 
tative in western Ohio and Michigan 
for the Hill & Griffith Co., Cincinnati, 
has been seriously ill at his home in 
Columbus, O., with pneumonia. 
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Hanp.LING CASTINGS 
from Shakeout 


to the 


Cleaning 
Room 







Fig. 1 (Upper Left)—General View of the 
Cooling Shed Where The Castings Are 
. Left 24 Hours To Cool. Fig. 2 (Center)— 
> Loading Truck with Cylinder Blocks at 
the End of the Molding Lire rig. 3 
(Lower Right)—Gasoline Tractors Carry 
the Trucks to the Cooling Shed and Later 
to the Cleaning Department 














HE problem of hand- 

ling castings in foun- 

dries where production 
approaches a quantity basis 
is likely to assume rather 
serious proportions, from 
both an economic and a 
practical standpoint. Aside 
from the problem of proper 
routing of material, the questions 
usually resolve themselves into those 
of the selection of equipment, and its 
proper maintenance. Naturally, a de- 
sirable system is the one that repre- 
sents the low investment both initially 
and for upkeep. This in itself presup- 
poses a careful choice of equipment 
with the idea, first of eliminating re- 
serves to compensate for outages in 
the system, and, second, of reducing 
all the items coming under the head 





























of maintenance expense to a mini- 
mum. The problem in foundries is 
complicated by conditions such as 
temperature, atmosphere, and charac- 
ter of the material to be handled. 










be: : : inder blocks for gasoline engines, and salvaging of scrap iron and its deliv- 
Chere is probably no other type of in- , : + 
, her has an average production rate of ery to the cupolas for melting. Since 
dustrial service where conditions are ,,- me . : 
1250 castings a day. The other pro- the details of the system adopted dif- 










any more severe, and few where they mis ' ‘ ; , 
duces smaller castings, such as cyl- fer somewhat in the two foundries. 
are comparable. . : ; , 
“ inder heads, flywheel housings, fly they will be considered separately. 
1e Lakey Foundry Co., Muskegon, wheels. and similar articles, at the The equipment composing the han- 







Mich., has established a material han- rate of about 120 tons a day. Thus, dling system in the cylinder block 
dling system that has several inter- production in both may be said to be foundry consists of 150 shop trucks, 
esting features. The company op- on a quantity basis. The principal specially designed for the service, and 
erates two foundries which for all problems in both concerned the han- two gasoline tractors. Since the de- 
practical purposes may be considered dling of the castings from the end of sign and construction of the trucks 
as Separate units. One plant is de- the molding lines through the subse- has had considerable bearing on the 
voted to quantity production of cyl- quent processes, and, incidentally the general effectiveness of the system, a 
































714 on . . 
: Tus FouNDRY—September 1, 1928 








short description of them may be of 
interest. The trucks were built for 
the service by the Service Caster & 
Truck Co., Albion, Mich., and are 
practically uniform in size and gen- 
eral construction. They have a rated 
capacity of about 6000 pounds. The 
body frame consists of a single heavy 
channel section bent to form. The 
frame is braced by both longitudinal 
and transverse channel sections and 
by gusset plates at the points of 
greatest strain. The body is carried 
on four wheels, the rear ones being 
on a fixed axle held by brackets. The 
front wheels are on individual casters 
to give a short turning radius, and 
general ease in handling. Both the 
casters and the wheels themselves are 
equipped with roller bearings, made 
by the Timken Roller Bearing Co., 
Canton, O., and are mounted in clos- 
ures that prevent the entrance of 
sand, or other foreign matter coming 
either from the load or from the 
floor. 


Handle Hot Castings 


The material handling procedure is 
substantially as follows: The cast- 
ings are made on four straight pro- 
gressive lines that parallel each other 
the length of the buildings. When 
the casting, core and all, arrives at 
the end of the line, it is lifted from 
the flask by an air hoist, and de- 
posited on a truck which has been 
spotted at the end of the line. The 
copes and drags are emptied over a 
sand grating, and returned to the be- 
ginning of the line by a monorail 
crane. Usually two trucks’ are 
spotted at the end of the line, so 
that there will be no delay caused by 
waiting for empties. The gasoline 
tractors, making continuous rounds, 
pick up the loaded trucks and haul 
them to the cooling station, which as 
shown in Fig. 1, is an open building, 
or shed, directly adjoining the found- 
ry proper. Here the loaded truck is 
parked near the edge of the platform, 
and its load is allowed to cool for 
ibout 24 hours. 


At the far end of this shed is an 
enclosed section where three shake- 
ut rams are installed. After the 
tractor has delivered its load of hot 
‘astings, it picks up a truck whose 
oad has cooled, and spots it on one 
side of one of the shake-out ma- 
hines. An empty truck is spotted on 
the other side of the machine, so that 
he castings progress in a _ straight 
ine through the machine. The core 
and, rods, gates, and other scrap 
netal dislodged from the castings, 
fall through a grating on a_ short 
elt conveyor equipped with a mag- 
etic pulley which separates the metal 
from the sand. The metal is loaded 
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on a shop truck for delivery to either 
the scrap pile or to the cupola charg- 
ing floor, and the sand to a gondola 
for waste disposal. To return to the 
cooling shed, a tractor picks up the 
trucks loaded with castings that have 
been shaken out, and hauls them to 
the mills. After being unloaded at 
the mills, the trucks are returned to 
the lines. The progress of the cast- 
ings through the remaining proc- 
esses, chipping, sand blasting, etc., is 
accomplished by gravity conveyors. 


System Is Flexible 


From the foregoing it may be seen 
that a simple circulating system has 
been developed which is _ sufficiently 
flexible to compensate for the delay 
in the flow of material caused by the 


FIG. 4—TYPE OF TRUCK 
long cooling period. As is the case 
in most of such systems, its effective- 
ness depends considerably on the abil- 
ity of the individual units making up 
the system to give continuous service. 
As one means to this end, an effec- 
tive lubrication scheme has been de- 
veloped, whereby proper lubrication of 
all trucks, at all times, is secured. 
The trucks are all numbered, with a 
foundry number and a truck number, 
so located as to be plainly visible. A 
lubricating station has been estab- 
lished at a point passed by all un- 
loaded trucks going from the mills 
to the lines. One man located at the 
station, sees that each truck is lubri- 
cated properly. A chart is posted at 
this point, on which are the truck 
numbers, and the weeks of the year, 
and which shows at a glance which 
trucks are in need of attention on any 
particular day. 

It is a simple matter for the man 
in charge to spot any of these trucks 
which may be in the train going by. 


USED TO HANDLE CASTINGS IN 


He has them cut out of the train, lu- 
bricates them, and then has them ready 
for the tractor on its next trip. Once 
lubricated the truck is marked, as an 
additional indication, with a painted 
spot on one corner, the colors alter- 
nating red and white from one week 
to the next. By means of this scheme, 
one man can lubricate 30 to 40 trucks 
each day without impairing the effec- 
tiveness of the system as a whole. The 
scheme also insures the lubrication of 
every truck in the system at least 
once a week. Under ordinary condi- 
tions, such a constant attention to the 
lubrication of antifriction bearings 
would be unnecessary, but in this case 
a good many factors are present that 
make it vital. In the first place, 
foundry service is notoriously hard 
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on bearings because of the sand that 
is continually present. In the second 
place, the bearings in this case are 
subject to excessive temperatures over 
long periods of time, because of the 
heat radiated from the load while 
standing in the cooling shed. In brief, 
the schedule that has been adopted is 
based on the actual circumstances en- 
countered, and has therefore undoubt- 
edly contributed much to the general 
effectiveness of the system by elim- 
inating delays, or interruptions that 
might otherwise develop. 

The procedure in the other foundry 
is slightly different, although the 
same general methods are in force. 
The mold conveyors on which the cyl- 
inder head, flywheel, and other cast- 
ings are made have been placed trans- 
versely on the floor, leaving a clear 
aisle at one end common to all the 
lines. The trucks are spotted in this 
aisle at the ends of the respective 
lines, and the castings taken from 
the molds are loaded directly upon 
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them. A tractor picks up the loaded 
trucks on its periodic rounds, and 
leaves an empty in its place. At the 


beginning of the day, two trucks are 
spotted at each line, so that there 
will be no delay waiting for empties. 
The trucks are then hauled to the 
mills, where they are unloaded, and 
returned to the lines for further use. 
Other trucks are spotted at the mills 
for loading with scrap iron which is 
taken to the scrap pile, and eventually 
to the cupola charging floor. Thus 
the circulation of the individual units 
is much faster, and a smaller number 
is sufficient, since none of them are 
held out of service by the necessity 
for a long cooling period. 

The lubrication system also is sim- 
pler, partly because of the smaller 
number of trucks, and partly because 
the service is not as severe. The cus- 
tom is to grease all the trucks at 
once, picking a period for this serv- 
ice when the foundry is not working, 
such as Saturday afternoon, or Sun- 
day. However, the frequency of lu- 
brication is the same, and the same 
degree of care is used to see that all 
trucks are supplied with lubricant at 
all times. The same system. of 
marking with foundry and serial num- 
bers, and of painting the frame that 
has already been described, is used in 
this foundry. 

The systems described have been in 
operation for some time and as com- 


pared to the system formerly used 
they have shown considerable im- 
provements, both economically and 


practically. The exact degree of im- 
provement that can be traced to the 
operation of the units themselves is 
difficult to estimate, or approx- 
imate because of the influence of 
other factors that have affected the 
overall operation economy. The prin- 
cipal benefit is probably the even 
flow of material that has been 
tained, at a comparatively low 
There have been no delays 
be charged to bearing fail- 
ures, and they have effected consider- 
able savings in the matter of mainte- 
nance expense. 


even 


ob- 
ex- 
pense. 

that can 


Several Factors Cause 
Wheels to Crack 
Question: We 


prints of four 
4-foot whee] 


blue- 
different types of a 
which is causing us 
considerable through cracked 
spokes. The castings are poured from 
a mixture of 50 per cent No. 2 X 
foundry pig iron and 50 per cent No. 
1 cast scrap. Usually the castings 
do not crack until after they have 
been machined and placed in service, 
but occasionally a wheel cracks be- 


are enclosing 


trouble 
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fore it is lifted out of the mold. Do 
you think the trouble is due to the 
design of the wheel or to the iron 
mixture. 

Answer: The iron mixture is quite 
suitable for a wheel of the dimensions 
the design presents no 
The data you 


shown and 
abnormal features. 
furnish is rather meager on which 
to base an opinion, but on general 
principles we think the trouble is due 
to the manner in which the castings 
are molded, poured and shaken out. 
In all probability on account of the 
numerous flanges and ribs, you are 
molding the hub in a dry sand core. 
This feature sets up a_ condition 
whereby the hub is kept hot after the 
rim has cooled. Later when the hub 
cools a strain is set up that even- 


tually ruptures one or more of the 


arms. To offset the danger from 
this cause you may bare the hub 
shortly after the metal has set and 


in this manner equalize the cooling 
time between the center and the rim. 
Leave the two halves of the flask 
clamped together, but turn it up on 


edge. Remove the bottom board or 
piate and dig the sand away from 


the hub with a sharp bar. Also dig 
out the center core. 

There is a possibility that the flask 
the bars in the 
cope extend down too close inside the 


is responsible. If 


rim and the ribs, they will prevent 
the casting from~ contracting  nor- 
mally. 


The rémedy for this condi- 
tion is bert As a further pre- 
caution we suggest you the 
wheel from two opposite sides on the 


pour 


rim instead of through a gate on 
the hub as you probably are doing 
now. This will lower the tempera- 


ture of the metal in the hub. 


Eliminates Shrinkage in 


Aluminum Castings 
By R. R. 


Shrinkage in aluminum 
frequently 


Voorhees 

castings 
considerable trouble 
in the foundry. Although it is not 
possible to eliminate it. altogether, 
shrinkage and cracking of aluminum 
can be controlled to a great extent by 
the addition of another element. The 
F. H. Koretka Brass & Mfg. Co. Ltd., 
New Orleans, has developed a method 
that enables it to cast aluminum with 
less difficulty in shrinkage and crack- 
ing. Measurements for shrinkage have 
indicated that this property is 
1/16-inch per foot. The method em- 
ployed by the firm is the addition of 
1 to 3 per cent of an alloy contain- 
ing 50 per cent aluminum and 50 per 


gives 


about 


cent silicon. 


When the metal is ready to be 


poured it is taken from the furnace, 


the silicon-aluminum alloy added and 
stirred in well. After stirring thor- 
oughly, the dross is skimmed and the 
metal poured. 


Plan Plant Addition 


The Oklahoma Steel Castings Co., 
Tulsa, Okla., has placed a contract for 
a 50 x 50-foot extension to its finish- 
ing department. The extension will 


be of steel and brick construction 
and will be built by the Indus- 
trial Construction Steel Co., Tulsa. 


The company has purchased a 5-ton 
overhead electric traveling crane from 
the Shepard Electric Crane & Hoist 
Co., Montour Falls, N. Y.; a 10-ton 
gas-fired automatic temperature con- 
trol undervented car type annealing 
oven from the Mahr Mfg. Co., Minne- 
apolis; a rotary table and room sand- 
blast and complete dust arrester 
equipment from the Pangborn Corp., 
Hagerstown, Md.; and electric control 
mechanism from the Brown Instru- 
ment Co., Philadelphia. 


Move General Offices 


The general offices of the 
Shovel and Tool Co., recently 
moved fom the Ames building, 1 Court 
street, Boston, where they have been 
maintained since 1901, to new admin- 
istrative offices at the factory in 
North Easton, Mass. The event was 
celebrated with a party at which the 
new executives of the company played 
host to approximately 200 guests. 
William A. Ready, new president of 
the company, formerly was president 


Ames 
were 


of the National Steel Co., Malden, 
Mass. Norbert T. Jacobs, recently 
elected general sales manager, for- 
merly was merchandise sales mana- 
ger for the Detroit Steel Products 
Co., Detroit. Albert H. Daggett and 
Victor D. Vickery are treasurer and 
secretary respectively of the com- 
pany. 


Sells Foundry Equipment 


The Beardsley & Piper Co., Chi- 
cago, has sold a sand slinging ma- 
chine to the Walworth Run Foundry 
Co., Cleveland; a_ stationary type 
sandslinging machine to the Stand- 
ard Sanitary Mfg. Co., Baltimore; 
equipment and two stationary type 
machines to the J. I. Case Threshing 
Machine Co., Racine, Wis.; and a 
stationary type machine to the Ly- 
coming Mfg. Corp., Williamsport, Pa. 





Smith, Rudy & Co., analytical chem- 
ists, have moved their laboratory and 
office from 411 Walnut street to 20 
North Third street, Philadelphia. 
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How and Why in Brass Founding 


By Charles Vickers 








Does Not Melt Properly 


We are experiencing difficulty get- 
ting small brass bushings free of gas 
holes and stained fractured surfaces; 
the latter showing when the brass is 


broken. The composition of the brass 
is copper, 85 per cent; tin, 6 per 
cent; lead, 3 per cent, and zine, 


2 per cent. It is melted with crude 
oil, 45 minutes to the heat; 35 min- 
ites to melt it and 10 minutes to bring 
ip to heat. It is poured fairly hot. 
Sawdust is used to remove the slag 
and dross, and copper wire is the 
material used with the white metals 
added 5 minutes before pouring time. 
About one pound of phosphor copper 
s added to a heat of 250 pounds of 
metal. We are sending samples to 
llustrate the difficulty. 

For the alloy mentioned the amount 
of phosphdr copper being added is 
more than three times too much. 
It would be advisable to reduce the 
quantity to 4 for a heat of 
250 pounds of metal. Add this 4 
ounces of phosphor copper right after 
the copper has melted, then allow it 
so that it looks blue. At 
this stage the molten copper must 
not bubble or boil. When it does it 
shows the metal has been gased and 
that the gases coming off. It 
is a mistake to assume that copper 
can be boiled in a brass melting fur- 
nace as the boiling point of copper 
is 4190 degrees Fahr. 

If it bubbles strongly it is a waste 
of time and effort to add the white 
metals and make red metal, because 
when poured the castings will be 
spongy. Therefore, every effort should 
be made to get copper that appears 
bluish and lies quietly in the crucible 
when molten and hot. If copper wire 

being melted and it is permitted to 
stick up above the crucible top, it is 
not likely that with ordinary brass 
foundry practice that properly melted 
copper will result. It is better to 
cut up the wire, or ball it to get it 
nside the crucible. When it is melted 
but not hot add the phosphor copper. 
Give a little stir and then get it hot, 
when it ought to do anything but 
boil. After the phosphorus is in, do 
not be in too great a hurry to add 
the alloying metals. We are unable 
to see any harm in the sawdust, but 

ith rapid melting use only a thin 
covering if any. Shortening the time 
interval changes the conditions of 


ounces 


to get hot 


are 
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necessary to 
hole ex- 


melting and makes it 
forget considerable coke 
perience. The most likely cause of 
the porosity is improper’ melting 
methods. With a speed of 45 minutes 
for 250 pounds of brass, there is no 
question but that an oxidizing flame 
was used. Therefore, the trouble can- 
not be due to absorption of carbon 
monoxide, dioxide or hydrogen. 


Desires Bushing Alloys 
cheap 
making 


Will you kindly give us a 
alloy that could be used in 
brass bushings? 

The following alloy will be satis- 
factory: Copper, 83 per cent; tin, 
4 per cent; lead, 6 per cent, and zinc 


7 per cent. Another alloy contains 
copper, 71 per cent; tin, 4 per cent; 
lead, 15 per cent, and zinc, 10 per 
cent, 


Tin Is Necessary Part 


Can you suggest a formula for a 
mixture making brass’ faucets 
which 125 
square inch pressure, and which must 
be highly finished and nickel plated? 
We want the castings to have a good 
If tin is used in the for- 


for 


must stand pounds per 


red color. 
mula, why? 

The following alloy will be suitable: 
Copper, 83 per cent; tin, 4 per cent; 
lead, 6 per cent, and zinc 7 per cent. 
As this is a standard mixture it can 
be procured in the ingot form. While 
the formula may not always be ex- 
actly as given, it will approximate 
the same and be quite suitable for 
the purpose stated in the inquiry. It 
is not likely this formula can pass 
through a brass foundry starting as 
virgin metals and emerging as faucets 
and leave a cash balance on the cor- 
rect side of the ledger, so _ either 
scrap metals or ingot will have to 
be used. 

Since much more grief will 
tach to the use of scrap metals in 
the foundry than to the use of ingot 
metals, we suggest a strict adherence 
to the ingot, first making sure of a 
reliable source of supply which may 
be obtained through the advertising 
pages of THE FOUNDRY. Tin is used 
in such red brass mixtures to temper 
or harden, also to give fluidity and 
it will have to be used regardless of 
its price, if a geod and satisfactory 
alloy is desired for the work in hand. 


at- 


Adds Manganese and Iron 

Will you kindly advise the method 
for adding manganese to an alumi- 
num alloy containing 88 per 
aluminum; 10 per cent copper; 0.25 
per cent manganese, and 1.5 per cent 
iron. Should it be added in the form 
of a hardener, or as a single element? 


cent 


Both the manganese and the iron 
will become alloyed better with the 
aluminum if added in the shape of 


a hardener with a comparatively low 
melting point, than as a free element. 
All alloys, with few exceptions are 
made to better advantage by using 
so-called hardeners than by simply 
melting the base material and dis- 
solving therein the alloying metals. 
In the case of the alloy in question, 
it is simple to incorporate the man- 
ganese as manganese-copper into the 
hardener. It would be advisable for 
the hardener to constitute around 25 
per cent of the finished alloy. That 
is, in making the final alloy 75 per 
cent of ingot aluminum would be 
melted with 25 per cent of hardener, 
as at least half of the hardener should 
be aluminum. The hardener can be 
purchased already made which is a 
great convenience. In the case of 
aluminum no deoxidizer can be _ in- 
corporated to advantage, but for 
copper-base alloys greatly superior 
results can be obtained when alloys 
are made by using a hardener, pro- 
viding the deoxidizer or modifier is 
incorporated in the hardener. By this 
method physical properties can be ob- 
tained that otherwise were not possi- 
ble. 


Presents Core Mixture 


We would like to obtain the for- 
mula for a sand for cores for alumi- 
num pistons. 


A good core sand is mixed as fol- 
Sharp sand 70 pounds; new 
sand 30 pounds; powdered 
Both the sharp sand 
and the molding sand should be dry 
when weighed and mixed. Add the 
rosin and temper to suit with plain 
water. A wide choice of core sand 
binders is afforded by the advertising 
pages of THE FOUNDRY. While rosin 
is an old brass foundry standby, it 
would be advisable to correspond with 
makers of proprietary binders and 
make a selection suitable for the cast- 
ings to be made. 


lows: 
molding 
rosin 2 pounds. 


717 























“Cones — 


son to tell them what hap- 
pens when a car starts or 








ILL and I were seated in a 
crowded street car the other 


morning diligently wasting our 
time perusing the morning paper and 
with our feet curled under the seat in 
comparative safety from the stamp- 
ing hoofs of the mob standing on the 
floor. I don’t mind standing on my 
own feet, for a reasonable period; but, 
I may as well confess, I cherish a 
deep and selfish objection to the pros- 
pect of any other person standing on 
them. This statement holds day and 
night, barefoot or in hob nail 
It may indicate a tender and 
ing soul, or it may be taken as 
evidence of a selfish disposition. 
yourself and draw your own 
clusions. Long since I stopped worry- 
ing other opinions. 
Them’s my sentiments and I 
to stick to incidentally to 
keep my feet out of the way of temp- 
tation. They constitute one of the few 
things I still can call my own and I 
intend to keep ’em for my 
With this important point 
settled, I sincerely trust, to 


shoes. 
shrink- 

the 
Suit 
con- 
over people’s 
intend 


‘em and 


own use. 


stops suddenly. So long as 
the car started and stopped on a fair- 
ly regular schedule the crowd swayed 
backward and forward, but managed 
to stay on its feet. The word feet in 
this instance is used in the collective 
sense and does not necessarily mean 
that each individual stood on his or 
her own particular pair of feet. Part 
of the time I am sure the majority 
did not know or care on whose feet 
standing. The under dogs 
were the only ones to squeal, or should 
I say bark? 

After one particularly violent start 
which threw the population of the 
car at least fifteen and a half (15%) 
due from its 


it was 


inches east center of 
gravity, the car came to a still more 
violent stop. In a _ wild effort to 
maintain its balance, the clutching, 
stumbling crowd was shot to the west 
end after the manner of an 


wave rolling up on the beach. 


ocean 


The only satisfied man was the con- 
ductor. With each influx of 
sengers he had begged the crowd to 


pas- 





the satisfaction of all and 
sundry, let us return to the 
scene of action in the 
crowded street car in which 
you may remember Bill and 
I leisurely were making our 
way down to the busy 
marts of trade and so forth. 





Each time the car started, 
the swayed in one 
direction. Each time it 
stopped, the crowd swayed 
a little more violently in 
the direction. In- 
terested readers familiar 
with inertia and the laws of 
moving readily will 
comprehend the phenomenon. 
Other readers blissfully igno- 
rant of these wonderful laws 
of nature, but who, through 
bitter necessity forced 


crowd 


opposite 


bodies 


are 





Down HERE 
ASECOND 




















Bill Touches on Some 
Problems in 


Molding-XII 


By Pat Dwyer 


move to the ends where he earnestly 
assured them there was plenty of 
room. The accident proved that he 
was partly right and mostly wrong. 
Under the new dispensation one end 
of the car was emptied, but the other 
end was filled as completely as a 
pair of new shoes. 

“I should not be surprised,” said 
Bill, after the excitement had died 
down and we were once more on the 
way, “I should not be surprised to 
learn that the motorman worked in a 
foundry one time, where he had an 
opportunity of noting how neatly and 
expeditiously a jolt machine com- 
presses sand in a flask. He probably 
grew weary, or developed a pain in 
the neck listening to the conductor 
begging the people to move 
the end of the car. 

“*That kind of stuff makes me sick,’ 
he said to himself, ‘an’ don’t get a 
guy nowheres. I’ll move that bunch 
of babies withut no more chewin’ 
the rag.’ 

“That’s the kind of a lad for me,” 
Bill continued, “when he wants a 
thing done he goes ahead and does it 
instead of begging and pleading with 
other people to do it for 
him. At the end of the run 
I am going to make it my 
business to extend to him 
the right hand of fellowship 
and commend him warmly 
for his promptness and good 
sense.” 


toward 





Is there not a proverb or 
something about good _in- 
tentions? Just as Bill was 
stepping off the car the mo- 
torman decided to jerk her 
ahead a foot and if Bill had 
not caught the hand rail he 
would have shot out through 
the door like a bat out of- 
just a moment folks while 
I adjust this typewriter. 
The brakeband appears to 











be slipping. 
There, that’s better. As 
I was saying, Bill nearly 








stumbled through the car 








to ride in crowded street 
cars, do not need any per- 
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INVITATION RECEIVED AND IN REPLY 


REGRET TO ADVISE 


door and this trivial cir- 
cumstance completely _re- 
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versed his opinion of the motorman. 
He ran around in front of the car 
and earnestly implored the motorman 
to step down out of his vestibule for 
a minute—half a minute—so that he, 
Bill, might have the infinite pleasure 
of pounding him into a pulp and then 
throwing the remains in a garbage 
can. 3 

The motorman regarded him with 
a weary eye and carelessly added in- 
sult to injury by squirting a stream 
of tobacco juice in his general direc- 
tion through the open window. In 
response to the conductor’s bell he 
stamped on his gong a couple of 
times, gave her the juice and if Bill 
had not hopped nimbly to one side 
he would have run over him. 


“I wonder,” Bill said to me, “who 
told that goggle eyed, spavined carica- 
ture of a human being that he was a 
motorman. The only place for him is 
in a hop toad colony where they 
travel in jumps and jerks. If there 
is anything in this here now Dar- 
winian theory, one of his ancestors 
must have been a hop toad and the 
other one—if he had another one- 
must have been a jumping jack, or 
a grasshppper. I would not trust 
that lad with a wheelbarrow carting 
swill to the pigs. He either would 
cripple half the inhabitants of the 
pig pen or drown them. 


“The standards of mechanical abil- 
ity among tradesmen seems to be 
slipping. At one time a man took a 
legitimate pride in his manual skill 
and dexterity, but in this feverish 
age men continually are hopping from 
one job to another and they never re- 
main long enough at one job to de- 
velop a proper class consciousness and 
a pride in turning out a finished piece 
of work. That motorman probably 
was a punch press operator a few 
weeks ago and will be shoveling coal 
« few weeks hence. If I had my way, 
he would be hunting a new job right 
now. 

“Go easy Bill,” I said. “You may 
he doing that honest workman a 
xrave injustice. Perhaps the doodad, 
the gadjet, the dingus, the gimmick 
or whatever is the name of the thing 
that makes the car go, is out of kilter 
or out of whack or something. You 
know what I mean. For all you know 
to the contrary, this man may be 
on the way now to receive a dis- 
tinguished service medal or an added 
stripe to his coat for carrying on 
nanfully in the face of the most ex- 
treme difficulty.” 

“I’m in favor of the stripe,” Bill 
eplied with a grin. “In fact I am in 
avor of a dozen stripes, but they 
vouldn’t be on his coat. Your argu- 


rent does credit to your soft heart 
Assuming for the 


and soft head. 
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moment that the dingus was out of 
kilter why didn’t the naughty word 
Bimbo fix it? That’s just the point 
I am trying to make you see. The 
lad was not competent to hold his job. 

“Did you ever see an old time 
mechanic who carried on like that? 
Not on your life. The first time the 
old machine balked he would have 
been rooting around the innards with 
a monkey wrench, a hammer and pair 
of pliers and he would have had her 
running again in a few minutes as 
sweetly as a $40 watch. 

“I attended a convivial gathering 
the other day where the talk turned 
on the remarkable skill and ingenuity 
displayed by members of a past gen- 
eration of molders and patternmakers. 





NO HAT! WHICH IS WHO? 


Inevitably the conversation drifted 
into personal reminiscences revolving 
around the idiosyncrasies of that wan- 
dering bird of passage, now almost 
extinct, the hobo mechanic. 

“These men through many years of 
experience in all places and under all 
kinds of conditions became extremely 
skilful and competent. Certainly they 
did not believe in letting their lights 
shine under a bushel. Most of them 
were willing to draw the long bow on 
any occasion, and even the compara- 
tively reticent members were not 
averse to shooting a few rounds in 
favorable company and while under 
the exhilarating influence of a few 
beakers of tongue loosener. 


“Molders, almost without exception, 
launched into vivid and detailed de- 
scription of the immense and _intri- 
cate castings they had made in shops 
where the jib of the crane had to be 
propped up with a pair of 8 x 10 
timbers to carry the load and where 
all the ladles in the shop were pressed 
into service in addition to a reservoir 
built inside a wall of pig iron. Six 
apprentices were kept busy for four 
hours carrying feeding iron, while 
another boy mounted on a swift horse 
was detailed to race around the mold 
to touch off the vents. 


“Patternmakers labored under a dif- 
ferent cémplex. Microscopic perfec- 








tion was their favorite theme. They 
sneered openly at the standards of 
perfection prevailing in the shop in 
which they were engaged tempora- 
rily and referred to other shops in 
which they had worked where pat- 
ternmakers were patternmakers and 
not wood butchers. 

“Three-finger Jack had a favorite 
tale about a cylindrical pattern he had 
made in one of these super joints. 
The checker condemned it because the 
calipers passed over it easily instead 
of touching. Our hero pasted a 
sheet of newspaper on it and then 
it was rejected because it was too 
large. The pattern finally was brought 
to proper dimension by erasing the 
printed characters from the paper! 

“While we are on the subject of 
foundries in general,” Bill continued, 
“I might just as well unburden my 
mind of a few concluding remarks on 
the trough casting.” 

“Didn’t you pour that thing yet?” 
I asked, “I am afraid by this time 
the facing is sour and the casting 
will be a waster.” 

“Well,” said Bilf, “I'll tell you; a 
friend of mine asked me for a de- 
scription of the best method for mak- 
ing this casting and the problem pre- 
sented so many variables I thought I 
had better give him the whole works. 
However, this positively is the last 
installment. 

“Probability of cracking always is 
present in large box-like castings and 
this particularly is true with thin 
metal section. For this reason many 
foundrymen favor a green sand core 
which will yield under pressure and 
allow the casting to contract to its 
natural limits. Realizing the many 
hazards incident to the use of green 
sand, some foundrymen take the pre- 
caution of forming the lower part 
of the core in dry sand and the re- 
mainder in green sand. 


“The dry sand part of the core is 
made in the manner outlined pre- 
viously for an entire core in the same 
material. The thickness may range 
from 4 to 12 inches depending prin- 
cipally on the total depth of the cast- 
ing and the consequent total weight 
of green sand which the dry sand 
part will have to support. 

“Even in some instances where the 
probability of cracking is not a fac- 
tor, the foundryman may find it ad- 
visable to make a combination dry and 
green sand core on account of the 
economies effected in making, han- 
dling and drying the dry sand section. 
The saving on a large core is consid- 
erable, including binder, fuel, elapsed 
time and volume of sand. A green 
sand core is cleaned from a casting 
and is returned to the molding floor. 
In the majority of foundries dry sand 
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cores are regarded as waste material 
after they have served their purpose 
and the sand is removed from the 
foundry to some convenient dumping 
space. 

“Method of making the thin core 
does not differ in any material re- 
spect from that employed in making 
a dry sand core the full size. Style 
of reinforcement or arbor employed in 
one will be used in the other. Prac- 
tically the only point of difference 
will be found in the length of the lift- 
ing loops cast in the arbor. Even 
this item is subject to personal pref- 
erence. While the majority of men 
will prefer to regulate the length of 
the loops by the thickness 
of the proposed dry sand 
core, other men will use full 
length loops to extend to the 
top of the green sand sec- 
tion. The point is of minor 
importance and usually is 
determined by the character 
of the available equipment 
in any given foundry. 

“After the core has been 
to any desired 





rammed 
thickness, the corebox is re- 
moved and the core is placed 
in the oven and dried. Later 
it is taken out and set up 
on any suitable position on 
the floor either on a level 
bed, a large plate or a bot- 
tom board where once more 
it is enclosed in the core- 
box to receive the super- 
structure of green sand. Usually a lit- 
tle manipulation is required to fit a 
corebox over a dry sand core. This 
manipulation may be either preventive 
or corrective. In the first instance the 
corebox is rapped to an excessive ex- 
tent before it is removed from the 
core and as a result, the natural sag 
or expansion of the core during the 
drying period does not extend be- 
yond the original dimensions. In the 
second instance a slight layer of sand 
is removed from the sides and ends 
of the dried core with a brick or file. 

“With the corebox properly located, 
a number of standards, wood or metal, 
are erected on the dry sand part. The 
remainder of the space in the core- 
box then is filled with sand which is 
rammed to the proper density. The 
interior of this mass of green sand 
is filled with coke or cinders with 
suitable connections on the dry sand 
core below and openings in the cope 
above. 

“After the corebox is removed, the 
core is calipered for height and width 
and any necessary adjustments are 
made before the face is blacked with 
either dry or wet blacking, depend- 
ing on whether the core is to be used 
in a green or a skin dried state. 
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“Coreboxes for jobs of this general 
character usually are made in _ sec- 
tions and are assembled with bolts 
or with screws in the corners. This 
method of construction presents sev- 
eral advantages including easy re- 
moval from the finished core. 

“The finished core is lowered into 
the mold in the manner previously 
described for the entire dry sand core. 
Wedges are inserted between the tops 
of the standards in the core and the 
bottom of the bars in the cope. Then 


the bolts are tightened and the re- 
mainder of the procedure is the same 
as in the first instance. 

“A third method assumes the use 
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of an entire green sand core where 
a plain box pattern is provided for 
making the mold and a separate core- 
box is supplied for making the core. 
As in the first instance the pattern 
may be constructed to serve as pat- 
tern and corebox by changing the 
bracing from the inside to the out- 
side. 

“On comparatively shallow cores a 
plain crab or arbor made in an open 
sand mold with a stamper or gate 
cutter will serve satisfactorily. On a 
deep core where the pressure is se- 
vere, an arbor based on the design 
of the bars in a cope is required. 
The pattern, 6 to 8 inches deep, is 
used to make an open sand mold in 
which lifting hooks are bedded at 
four suitable points. Provision is 
made on the pattern at these points to 
increase the metal thickness so that 
the hooks will be gripped properly. 
The chuck bars on the outer edge 
of the arbor are chamfered and do not 
approach nearer than one inch to the 
face of the corebox. On that account 
it may be necessary to supplement 
the chucks with a row of gaggers 
around the edge. If the arbor is 
made carefully and lowered to with- 
in %-inch of the face of the plate 















on which the corebox rests, no fur- 
ther gaggering will be required. 
“Where the sand is not all that 
it might be, the molder may have 
to reinforce the lower edges of the 
core with a row of 3 or 4-inch nails 
while the core is hanging suspended 
from the crane or other support be- 
fore it is placed in the mold. Usual- 
ly this lower edge must be patched 
extent after 
replaced 


to a greater or less 
which the sharp corner is 
with a more graceful fillet. A _ short 
straightedge propped under the core 
serves for a guide and greatly facili- 
tates the combined operation of patch- 
ing, nailing and filleting. 

“Actual making of the 
core is carried on in the 
Same manner as described 
previously. Standards are 
erected. The center is filled 
with coke or cinders and 
hooks are arranged for lift- 
ing it into the mold and for 
suspending it from the 
cope. 

“Under certain conditions 
in each of the foregoing 
methods an empty cope may 
be placed in position after 
the core has been lowered 
into the mold. The core 
is bolted to the empty cope 
and both core and cope are 
lifted away temporarily 
while the molder is remov 
ing the planks and 
guides from the mold. The 
core and cope then are returned to 
place and a number of thin cake cores 
are employed to cover the narrow 
open space between the core and the 
wall of the mold. The cope then is 
filled with sand that is rammed 
gently. The cake cores may be set 
in place before the cope is returned 
to its first position. In the event 
that the bars will not clear the cores, 
the cope rests on boards at the four 
corners. 

“In the fourth and last method re- 
ferred to in this series the pattern 
acts as both pattern and corebox and 
the core is rammed while the pattern 
is in the floor. The same type of 
arbor as that referred to in the third 
method is employed. Detail of ram 
ming, securing and lifting the core 
also is the same. The principal dif 
ference between this and other meth 
ods is that no fitting of the core is 
required. It is lifted directly out of 
the pattern while attached to the cope 
and naturally it will go back to its 
proper place when the cope is re 
placed on the lower part of the mold 

“This series,” said Bill, “has covered 
a great deal more ground than I an- 
ticipated, but when I start a thing 
I like to finish it.” 
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National Standardization 
To Be Speeded by Procedure Changes 


ECENTLY American’ En- 
R ineering Standards committee 

has made an_ extensive re- 
vision of its rules of procedure to 
speed industrial standardization work 
on a national basis. The chief object 
in broadening the procedure has been 
to make it so flexible that it easily 
may fit all of the varied conditions 
to be met in the wide range of in- 
dustrial subjects covered by the com- 
mittee’s work. Revision is based upon 
the experience of the Standards com- 
mittee during its nine years of ac- 
tivity as a national standardizing 
body. 

Three important changes are made 
in the procedure. Heretofore, each 
sectional committee—essentially a 
joint committee composed of repre- 
sentatives of the groups in- 
terested irf the work in 
hand—has acted under the admin- 
istrative support and direction of one 
or more of the interested bodies, who 
are termed sponsors. A sectional com- 
mittee may now operate autonomously, 
the American 
committee, or 


the 


various 
particular 


reporting directly to 
Engineering Standards 
it may act under sponsors as before. 
The second change recognizes pro- 
prietary standards and makes possible 
the revision of such standards within 
a single organization on _ condition 
that it be shown that a_ standard 
is acceptable to the groups concerned. 
This method is particularly applicable 
to highly specialized fields in which 
the standard of an organization al- 
ready has_ achieved a position of 
recognized eminence. The _ third 
change provides for simple cases. Ap- 
proval of standards under such cases 
is based upon the action of a con- 
ference followed by written accept- 
ances of the interested groups. 

Revised procedure states that the 
different methods are founded on the 
principle that the test to be 
applied in all cases is the fact of 
the assent, affirmatively expressed, of 
the groups having substantial inter- 
est in the standard. Such groups 
have an inherent right to representa- 
tion on the body dealing with the sub- 
ject-matter of the standard, but it 
is not essential that this right be 
exercised. 

The steps in the development on 
revision of a standard by a sectional 
committee are: 


basic 
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Standardization re- 
sponsible body. 

General conference called by 
American Engineering Standards 
committee to consider proposal and 
to decide whether the work shall be 
done; if so, whether the sectional 
committee shall operate under a 
sponsor or autonomously. 

Recommendation of 


proposed by 


conference 


WILLIAM J. SERRILL 


acted upon by American Engineering 
Standards committee. 

A sectional committee 
ized. 

The make-up 
sectional committee approved by the 


is organ- 
and personnel of 


American Engineering Standards 
committee. 
Standard 
committee. 
The drafted standard published or 
circulated for criticism. 

Proposed standard approved by 
sectional committee by letter ballot. 

Proposed standard approved by 
sponsor, if there be a sponsor, or 
formally endorsed by at least one 
co-operating body if the sectional 
committee is autonomous. 

Standard approved by American 
Engineering Standards committee. 

Standard published by sponsor, 
or by the American Engineering 
Standards committee. 

Standard published by sponsor, or 
by the American Engineering Stand- 
ards committee if sectional commit- 
tee is autonomous. 

Steps in approval of existing or 
proprietary standards are: 

An existing or a 
standard submitted to 


drafted by _ sectional 


proprietary 
American 


Engineering Standards committtee 
for approval by a responsible body. 
Investigation of facts regarding 
consensus through American Engi- 
neering committee agencies; or the 
the development of the acceptability 
of the standard through a repre- 
sentational committee. 
Standards approved by American 
Engineering Standards committee. 
Standard published. 
Steps in the development of a 


standard by general acceptance are: 

Standardization proposed by a re- 
sponsible body. 

Survey of field made, and draft 
standard produced by working com- 
mittee. 

Draft standard considered by gen- 
eral conference. 

Proposed standard formally 
cepted by groups concerned. 

Standard approved by American 
Engineering Standards committee. 

Standard published. 

The governing authority of the 
American engineering Standards com- 
mittee at present is vested in 63 
men representing 36 national 
trial, technical and governmental or- 
ganizations. About 350 national 
ganizations officially are co-operating 
in the work, with 2100 individuals en- 
gaged on various committees. Up to 
the present time, 111 national stand- 
ards have been approved, and 164 
additional projects representing almost 
all branches of industry under 
way. 

William J. Serrill, assistant general 
manager, United Gas Improvement 
Co., Philadelphia, has been elected 
chairman of the American Engineer- 
ing Standards committee to 
C. E. Skinner, Westinghouse & 
Co., East Pittsburgh, Pa., who 
been chairman for the past three 
years. Mr. Serrill has been promi- 
nent in standardization activities of 
the gas industry, and as representative 
of the American Gas association he has 
been identified with the 
standardization movement for 
Cloyd M. Chapman, engineer- 
ing specialist, New York, and repre- 
sentative of the American Society 
of Mechanical Engineers, will act as 
chairman during the 


ac- 


indus- 


or- 


are 


succeed 
Mfg. 
has 


national 
several 


years, 


vice coming 
year. 

Members of the executive 
tee which will serve under Mr. Serrill 
during the coming year and the or- 
ganizations which they represent are: 

Samuel R. Bishop, American In- 
stitute of Architects; Collins P. Bliss, 


commit- 
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American Society of Mechanical En- 
gineers; Dr. G. K. Burgess, depart- 
ment of commerce; J. F. Callbreath, 
American Mining congress; J. A. Capp, 
American Society for Testing Ma- 
terials; C. F. Clarkson, Society of 


Automotive Engineers; W. C. Cush- 
ing, American Railway association; 
W. A. E. Doying, Panama canal; 


Nathan C. Grover, department of the 
interior; John Halligan Jr., navy de- 
partment; F. W. Kelley, Portland Ce- 
ment association; T. H. MacDonald, 
department of agriculture; G. L. 
Markland Jr., American Gear Manu- 
facturers’ association; A. C. Morrison, 
Gas group. 

S. L. Nicholson, National Electrical 
Manufacturers’ association; J. C. 
Parker, American Institute of Elec- 
trical Engineers; Leonard  Peckitt, 
Cast Iron Pipe Research association; 
H. H. Quimby, American Society of 
Civil Engineers; Henry L. Rice, war 
department; F. L. Rhodes, Telephone 
group; S. G. Rhodes, Electric Light 
and Power group; C. F. W. Rys, 
American Association of Steel Manu- 
facturers; C. E. Skinner, American 
Institute of Electrical Engineers; A. 
R. Small, Fire Protection group; A. A. 
Stevenson, American Society for Test- 
ing Materials; Ethelbert Stewart, de- 
partment of labor; G. C. Stone, Amer- 
ican Institute of Mechanical Engineers, 
and A. W. Whitney, Safety group. 


Foundry a India Makes 


Smooth Brass Casting 


By C. L. Shunk 

We often hear the remark that 
half the world does not know how the 
other half lives, The truth of this 
statement always becomes more ap- 
parent every time we enter a new 
community where we can study, at 
first hand the other half, whether it 
is divided geographically, socially, 
politically or industrially. Americans 
often are inclined to look upon all 
the methods of the other half as 
antiquated, out of date, or inefficient, 
although the other half also frequent- 
ly arrives and sometimes secures even 
better results than are obtained in 
this country. I may add that although 
in most cases it is true that Amer- 
ican industrial methods are the most 
efficient in the world, it is true less 
often that our methods produce the 
best product. However, we are true 
progressives when we can receive and 
adapt for our use the good ideas and 
methods of the humblest 
providing they are better 
own. 


successful 
producer 
than our 


Several years ago the writer spent 
some time in India, and was privileged 
many of 


to observe the industrial 











methods employed there. Generally 
speaking the East Indian worker is 
not a progressive fellow if left to his 
own devices. His most outstanding 
tendency is to run in the groove cut 
deep by many generations of his 
forebears. 

He is taught that he is dishonoring 
his fathers if he leaves the time honor- 
ed methods, devices and trade _ se- 
crets, handed down through the cen- 
turies, in exchange for new ones be 
they ever so good and well tried. Of 
course when these old methods were 
discovered some of the old patriarchs 





























POSITION OF MOLD WHILE MELTING. THE 
MOLD IS REVERSED TO POUR 


did some excellent brain work; but 
sometime, somehow, someone passed a 
law against the use of brains and it 
still is the unwritten law of the East 
Indian worker. 

On one occasion a chance visit to a 
comparatively large machine shop and 
foundry under European supervision 
showed a combination of Occidental 
efficency with Oriental thoroughness 
that was refreshing. One of their 
products required a high grade brass 
casting with an irregular smooth sur- 
face and a part having accurate, sharp 
corners which was difficult to machine. 
I have seen work done by American 
brass foundrymen that would equal 
the product those brown-skinned fel- 
lows put out, but it was a die casting 
requiring expensive equipment. The 
Indian brass molder uses equipment 

















of the simplest kind. However, his 
product has a smooth unpitted sur- 
face with no sand marks. It also has 
sharp corners and homogeneous metal. 
The pattern is reproduced each time 
with a variation scarcely to be detect- 
ed with ordinary tools. 

The manager of this establishment, 
an Englishman, told how he had tried 
to get good results on the part men- 
tioned by using English methods and 
failed. He then began to study the 
native brass workers and used success- 
fully an adaptation of their method. 
In this case they used a kind of clay 
resembling fire clay which was mixed 
and kneaded to a consistency that 
seemed proper to the feel of the mold- 
er. 

The pattern, which always included 
the gate and riser connecting a form 
for the metal chamber, as shown in 
accompanying sketch, was split on the 
parting line and the two halves were 
laid on an even surface or molding 
board on which was laid a thin piece 
of oiled paper. The workman then 
packed and pressed a uniform layer 
of the clay around the pattern halves 
down to the paper on the molding 
board. The paper made it easy to 
turn the pattern halves and mold to 
remove the pattern. The two halves 
of the mold were air-dried for a day 
or two, sun-dried, and then furnace 
tempered. Cores of the same material 
were made by the same process. When 
the two halves of the mold were past- 


ed together a predetermined weight 
of brass was enclosed in the metal 
chamber. Locked in a pair of tongs 


the mold and its own crucible was 
hung, crucible down, in the furnace 
until the metal was ready to pour. 
The entire mold then was turned over 
and the molten brass charge filled 
the mold cavity. The mold then was 
allowed to cool. 

There was practically no loss through 
oxidation, since the air was excluded 
during the whole process, excepting 
of course the negligible quantity of 
air held by the mold. The brass used 
was probably of the soft variety re- 
quiring low heat. 

Of course, this procedure involved 
painstaking care and time which are 
expensive in our country where time 
is money and labor is more money. 
However, I believe that American 
foundrymen would find it different to 
devise a plan to Americanize the meth- 
od to save some of the time and ex- 
pense. 


East St. Louis Casting Co., 
Sixteenth street and Kansas avenue, 
will build a furnace plant at St 
Clair avenue and Alton street. R. M 
Hill is president of the company. 
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aking Low Carbon Iron 


An Old Time Foundryman Advocates the Co-Ordination of Chemistry 
and Metallurgy—Proper Selection of Materials Gives Good Results 


noted some careless handling of 

that most valuable process, the 
making of low-carbon cast iron. It 
comes from the erroneous idea of 
semisteel. No such product can be 
obtained from melting in the cupola, 
but we can and do make a conversion 
in the cupola melting furnace and 
readily produce what is and must be 
low-carbon, cast iron and not so- 
called semisteel. Many years ago the 
author presented a paper at _ the 
American Foundrymen’s’ convention 
held at Cincinnati in 1909, which was 
read by Dr. Richard Moldenke, where- 
in the process and reactions involved 
in making low-carbon, cast iron in 
the cupola fyrnace were described. 

Metallurgy of cast iron is a most 
interesting and scientific subject, but 
some foundrymen seem to appreciate 
it but little. However, some of our 
most practical foundrymen really can 
and do realize the aspects of the sub- 
ject just as it should be through 
work and thought. 

The chemist’s part is prominent and 
must not be overlooked as the most 
expert metallurgist can do little with- 
out such valued assistance as to be 
had by the proper chemcial analysis. 
With this as a foundation a sound 
and certain basis is had to work from, 
thus the results will be certain and 
not problematic. 


Knew The Method 


In one instance a good foundryman 
knew well how to calculate the proper 
metalloids yet was lost to know just 
what would produce a definite final 
strength to pass certain strict tensile 
and transverse tests. The author sup- 
plied the proper analysis and the first 
heat was well in excess of what was 
needed, due to the proper handling of 
low carbon iron. 

All iron is good iron if it is prop- 
erly selected for the specific purpose 
to which its value is suited most. The 
low-carbon iron process is one that 
might be called somewhat treacherous, 
but not at all so if cupola practice is 
well in hand. Charging has a strong 
bearing upon the final results and the 
same is somewhat true of the type of 
steel scrap used in the process. 

Handling of the cupola and proper 


Provtes observation the author has 
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charging will have a large and most 
important bearing on final and de- 
sired results. Therefore, we shall take 
this into careful consideration. We 
must know the true chemical value of 
the coke because if it is not taken 
into consideration our final results 
may prove far from what is desired. 
In making low carbon iron of uni- 
form quality we must keep our coke 
analysis before us. Such as follows 
will give good results: Sulphur, 0.54 
per cent; phosphorus, 0.63 per cent; 
ash, 8.84 per cent. 


Has Strong Structure 


This may appear to some readers 
as high ash, but such coke will carry 
a heavy burden and this feature is 
highly essential along with slow burn- 
ing. Another good coke contains: 
Fixed carbon, 92.53 per cent; ash, 
5.74 per cent, and sulphur, 0.597 per 
cent. This coke is fast burning and 
of an excellent analysis for fast, 
rapid melting for small or medium 
castings where we do not have to be 
so careful of our sulphur content due 
to high silicon employed. I have 
found by careful research that coke 
with a strong physical structure and 
of the proper chemical composition 
is highly desirable in making low car- 
bon iron. This is due entirely to 
changed reaction in the furnace by 
the use of steel scrap which the prac- 
tical foundryman has found to have a 
severe chemical reaction on the lin- 
ing of the furnace. By chemical 
combination we raise the melting 
temperature considerably. 

Charging as well as the blast has 
a marked effect on using medium or 
what we will term railroad scrap as 
a basis. Pig and scrap are best 
charged on the bed. Then steel is 
charged and so on, but generally the 
first tap will run low in strength. 
Why? Due to the fact that our steel 
is not making the so-called semi-steel 
at first and necessarily must be mixed 
well with succeeding molten charges 
in a mixing ladle before the cupola 
spout. While steel can be charged 
frrst, I have found that the first 
charge should be used in some other 
work not requiring definite speci- 
fications. The type of steel scrap as 
rails or springs may give better re- 


sults than the use of low carbon steel 
such as ends of tire steel from wagon 
plants or shafting. However, these 
may be used and such material for 
some purposes is preferred. Old draw 
heads of entirely different analysis 
have been used successfully. 


Blast should be of large volume and 
preferably lower pressure, approxi- 
mating more closely conditions in the 
air furnace. The author has noted 
some remarkable results when the fan 
would stop and allow the cupola to 
stand. After starting again we would 
always get a good strong iron. Care 
and close observation will give excel- 
lent results in the process. Watch 


your coke. Here is where so many 
get into trouble. Be sure of the 
analysis. We might say that all 


coke will melt iron but some is too 
expensive due to the making of bad 
castings which consequently are a loss 
to tke foundry. 


Uses Chill Block 


In the use of car wheel scrap watch 
the analysis as it varies considerably. 
A good wheel will contain silicon, 0.55 
per cent; carbon 0.75 per cent; man- 
ganese, 0.45 per cent; sulphur, 0.085 
per cent and phosphorus, 0.40 per 
cent. The transverse test for strength 
as well as the chill test on low car- 
bon iron are highly important. In 
making a satisfactory chill test use 
a block 1% x 83 inches for the pat- 
tern. The 1%-inch face is cast 
against chill block which should be at 
least 3 or 4 inches thick for proper 
results. This makes a quick com- 
parison with known former results 
and can be made during melting. 
While this is purely a physical test 
it has its value in the foundry for 
comparison of similar irons, as the 
strength comes from the close molec- 
ular structure brought about by car- 
bon removal in the melting process 
where steel scrap is used. The found- 
ryman should see this as for example 
wrought iron contains no _ carbon, 
hence is ductile. Consequently, car- 
bon removal from cast iron brings us 
more closely to the wrought structure. 

While it is not the intent of this 
article to go into detail, the follow- 
ing data will give those who chance 

(Concluded on Page 727) 


723 





Heavy Charge at First 
Gives Cold Iron 


Question: In our 24-inch diameter 
cupola we use a bed charge of 300 
pounds of coke and 900 pounds of 
iron. This is followed by additional 
charges of coke and iron in the pro- 
portion of 50 pounds of coke and 500 
pounds of iron broken small. Instead 
of limestone we use 10 pounds of mus- 
sel shells to. the ton of iron. The bed 
is red before we charge the first iron 
and we allow the furnace to stand 
charged an hour before the wind goes 
on. The iron comes cold for the first 
three taps of about 300 pounds each, 
but it is quite hot for the remainder 
of the heat, which ranges from 2500 
to 4000 pounds. We shall appreciate 
your advice on how to secure hot iron 
all through the heat. 

Answer: Apparently the bed is not 
high enough to melt the heavy first 
charge at a sufficiently high tempera- 
ture. The obvious remedy is to raise 
the bed and lower the amount of iron 
until you reach the ideal point where 
the iron melts at the highest tem- 
perature. Your method of charging 
the heat and letting it stand for an 
hour is commendable in that it in- 
sures a hot lining and bottom before 
the wind goes on. However, where 
this method is practiced it is neces- 
sary to place more coke on the bed 
than in a cupola where the blast is 
put on immediately, or even before, 
the cupola is filled to the door. All 
the time the coke is burning it is 
settling lower and allowance must be 
made for this factor. You do not 
state the height of the tuyeres, there- 
fore we do not know whether or not 


300 pounds of coke is the correct 
amount. Assuming that it extends 
about 30 inches above the tuyeres at 
the time you commence to charge, 


you will find it advisable to add an- 
other 6 inches to compensate for the 
settling during the following hour 
before the wind goes on. The 16 
pounds of mussel shells does neither 
harm. With fairly clean 
iron your cupola does not 
fluxing agent for a 
1 or 2-ton heat. It will become some- 
what choked on the inside before 
the heat is over, but it can be cleaned 
easily the following day. However, if 
you want to flux it properly, and that 
means you will have to draw the slag 


good nor 
coke and 


require any 


Metals and Melting 


How Metallurgical Problems Have Been Solved in Gray Iron, Malleable and Steel 


off either through a slag hole or 
through the tap hole, you will have to 
use at least double the quantity of 
mussel shells. 


Oxidized Iron Is White 
in Castings 


Question—Could you tell us why a 
large percentage of castings from one 
day’s heat were white and hard, while 
en other days they are soft? We 
make a soft grade of gray iron cast- 
ings which range from %-ounce to 5 
pounds in weight. Our charge con- 
sisted of 850 pounds of scrap iron 
from the previous day’s heat, 500 
pounds southern pig iron, 600 pounds 
of northern pig iron, and 50 pounds 
of high-silicon iron. The analysis 
of these irons was as follows: 


High 

Scrap Southern Northern Silicon 

Silicon ...... 3.00 3.10 3.03 8.88 
Sulphur ...... 0.088 0.01 0.023 0.011 
Phosphorus ....... 0.68 0.61 6.170 
Manganese 0.45 0.51 0.75 0.23 


Between each charge of iron, 275 
pounds of by-product coke was added. 
This coke contained 8.90 per cent ash 
and was low in sulphur. 


When the iron was tapped into 
ladles it smoked considerably. In the 
castings it had in the majority of 
cases a hard white structure. The 
sections which were gray were ex- 
tremely weak, having a_ tensile 
strength of about 7000 pounds per 
square inch. An analysis of the white 
iron showed the metal to contain 2.90 
per cent silicon, 0.090 per cent sul- 
phur, 0.61 per cent phosphorus, 0.23 
per cent manganese, 0.34 per cent 
graphitic carbon, and 3.00 per cent 
combined carbon. 


Answer—The phenomenon you men- 
tion is well known as occurring in 
high silicon iron but the exact reason 
of it has never been definitely deter- 
mined. It seems that oxidation and 
certain combinations of total carbon, 
silicon, manganese and sulphur pro- 
duce the effect. You would no doubt 
get away from this effect and get just 
as soft an iron if you made a mixture 
averaging not more than 2.5 per cent 
silicon and not less than 0.6 per cent 
manganese and adding 80 per cent 
rea size ferromanganese in the mix- 
ing ladle at the rate of about 4 pounds 
per thousand pounds of metal. Low 
manganese indicates oxidation. 












Shows Effect of Steel on 
Gray Iron Castings 


Question: In what respect does stee 
improve gray iron castings? In melt 
ing a semisteel mixture which melts 
first the steel or the iron? 

Answer: Addition of steel scrap t 
charge of gray iron increases th 
strength and density of the resulting 


castings. This is a broad genera! 
statement and is subject to many 
modifications in practice. For ex- 


ample, it does not follow that be- 
cause a 10 per cent addition of steel 
will raise the tensile strength of a 
bar from 20,000 to 25,000 pounds per 
square inch, that an 80 per cent addi- 
tion of steel to the same kind of iron, 
melted under the same conditions and 
poured into the same kind of a bar 


will raise the strength to 60,000 
pounds per square inch. In fact the 
reverse is likely to happen. The 


amount of steel which safely may be 
incorporated in any cast iron mixture 
depends on many factors including the 
shape and size of the casting, the 
thickness of metal and the purpose 
for which the casting is intended. 
Anything like a complete treatise or 
even a working description of how to 
mix and melt semisteel is entirely be- 
young the space available in the 
question and answer department. 


Diversity of opinion has been ex- 
pressed on the subject of your second 
question. It cannot be answered by a 
direct and unqualified yes or no. In 
the majority of instances where large 
proportions of steel scrap are melted 
in cupolas serving bessemer convert- 
ers it is customary to melt a little 
pig iron first to prime the bottom and 
tap hole. This would seem to indicate 
that the iron melts at a lower tem- 
perature and flows more freely than 
steel, at least at the beginning of the 
heat. Also on several occasions pa- 
pers have been published to show 
that the only unmelted material in 
the cupola drop has been parts of the 
steel portion of the charge. The nat- 
ural deduction is that the iron melted 
first. Opposed to this we have pub- 
lished description of experiments 
where no priming has been necessary. 
Many men who get nothing but hard 
or even white iron from the first 
tap in early attempts to make semi- 
steel are prepared to declare posi- 
tively that the steel melts first. 
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Part XI] 

EAVY gates, risers and head- 

ers encountered in the produc- 

tion of steel castings present 
an entirely different problem in the 
steel foundry cleaning room than is 
found in, other types of foundries. 
Experience has shown that a header, 
which will make it possible to pro- 
duce a sound casting, must be ar- 
ranged in such a manner that its 
removal from the casting will be 
difficult. For a number of years the 
acetylene or hydrogen flame and the 
electric arc have been used to cut the 
gates and headers from steel castings 
and in the modern steel foundry that 
practice is almost universal. An ex- 
ception is noted in the case of small 
steel castings where the gates and 
risers may be removed with a sprue 
cutter. 

In general, the equipment neces- 
sary for cutting with a gas flame 
consists of a source of supply of 
gases, proper regulating equipment, 
hose and the cutting blowpipe. In 
the case of oxyacetylene cutting, the 
gases used consist of oxygen and 
acetylene. The oxygen may be se- 
cured from various companies manu- 
facturing the product and is deliv- 
ered to the user in steel cylinders of 
various sizes. These cylinders may 
be located near the point where the 
cutting operation is performed, they 
may be carried about the plant as a 
part of a portable cutting and weld- 
ing outfit, or they may be grouped 
permanently in one place and _ the 
oxygen delivered to the various cut- 
ting stations throughout the plant 
through a series of pipes. 

One company manufacturing cut- 
ting and welding equipment builds a 
20-cylinder, stationary, oxygen mani- 
fold which centralizes the oxygen 
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supply so that it may be piped 
throughout the plant. The advantage 
claimed for this type of equipment 
results from the elimination of much 
of the handling necessary when sin- 
gle cylinders are used at each cut- 
ting or welding station. The mani- 
fold is of duplex construction with 
each half operating independently. 
In this way, oxygen may be supplied 
by one-half of the unit while the 
cylinders on the other half are being 
changed. However, if desired, both 
halves of the unit may be opened 
simultaneously. The company also 
builds a five cylinder portable oxygen 
manifold designed especially for field 
work. However, the five cylinder 
manifold does not have the duplex 
feature. 

Acetylene may be purchased from 
manufacturers, and in that case it 
is shipped in steel containers, or it 
may be produced by the user in sev- 
eral types of generators. One manu- 
facturer builds an acetylene genera- 
tor which produces the acetylene at 
a low pressure by bringing the cal- 
cium carbide and the water into con- 
tact. When acetylene is generated 
for oxyacetylene cutting and weld- 
ing, it is necessary that the equip- 
ment be designed and operated so that 
a uniform quantity of gas is gener- 
ated. The carbide must be fed into 
the water at a regular rate and the 
feeding mechanism must be controlled 
to stop and start at the proper point 
in the cycle of gas production. Pro- 
tection must be provided against a 
reverse flow of gas and venting de- 
vices must be used. 

The generating device previously 
mentioned consists of a hopper, a gen- 
erating chamber and a meter for 
measuring the gas. When the gen- 
erator is in operation, carbide is fed 
from the hopper into the water in 
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the generating chamber by a revolv- 
ing disk which is governed by a 
weight driven motor. Acetylene gas 
is formed from the contact of the 
carbide and water and this gas passes 
into a meter which is connected to 
the control levers of the motor. As 
the volume through the meter rises 
and falls, the motor automatically 
stops and starts and thus maintains 
a constant balance. The acetylene 
gas then passes through a filter where 
any solid materials are 
through a hydraulic back pressure 
valve and then into the service line 
and the blowpipe hose line. This gen- 
erator may be supplied with two gen- 
erating chambers to permit continuous 
operation. 

Other types of acetylene generators 
include a low pressure unit which 
generates the gas from compressed 
cakes of specially processed calcium 
carbide and water. The unit is of 
simple construction and has no mov- 
ing parts. The cakes of calcium 
carbide rest on top of each other 
in the container. When the gas valve 
is opened, water rises in a gas bell 
and comes in contact with the bottom 
cake of calcium carbide. As the gas 
is generated, the water is forced down 
and away from the cake and when a 
sufficient amount of gas has been 
generated the water has been driven 
entirely away from the calcium car- 
bide and no gas can be generated. 
As the bottom cake is used, the one 
above takes its place. Portable acet- 
ylene generators also are on the 
market. 

Since the accurate regulation of 
both the pressure and volume of the 
gases is of great importance, the 
regulator is an essential feature in 
oxyacetylene cutting and _ welding. 
The regulator consists of a cast or 
forged bronze case, two pressure 


removed, 
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gages, one for the cylinder pressure 
and the other for the working pres- 
sure, a seating spring and a pres- 
sure spring, a diaphragm made either 
of metal or reinforced vulcanized rub- 
ber and an adjusting screw. Regu- 
lation of the adjusting screw de- 
termines the pressure and volume of 
passing from the tank to the 


gas 
hose line leading to the cutting or 
welding station. Special safety de- 
vices are included and the unit is 
well vented. Regulators are made 
for different cylinder and working 
pressures to care for pressures re- 


quired. 

Considerable improvement has been 
made in recent years in the design 
and construction of the cutting torch 
or blowpipe. The cutting torch con- 
sists of a head upon which the tip 
is mounted. A control valve, grip 
and hose connection are connected to 
the head by three tubes. One of 
the tubes carries the high pressure 
cutting jet, while the other two sup- 
ply gases for the preheating flame. 
The point at which the preheating 
gases mix depends upon the type 
of torch used. The gases may be 
mixed in the tip, in the head or in 
the handle. The operator controls the 
gas in the cutting jet tube by a 
special valve which usually is located 
in the handle. In one type of torch, 
the valve is operated by a conven- 
iently located lever and thumb latch. 
The motion of the latch is in a di- 
rection of the vertical center plane 
of the blowpipe, so that the open- 
ing of the valve does not deflect the 
cutting jet from the line of cut. In 
some types the valve may be locked 
in the open position to facilitate con- 


tinuous cutting. 
It is necessary that the torch or 
blowpipe be sturdily constructed to 


stand up under severe operating con- 
ditions. The head usually is set at 
an angle, the angle depending largely 
upon the experience of various man- 
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ufacturers. One builder of welding 
and cutting equipment produces a 
standard cutting head having an angle 
of 45 degrees, although a head with 
an angle of 90 degrees may be sup- 
plied if desired. 

In one type of torch an injector 
is located in the head. The correct 
amount of acetylene to produce a neu- 
tral flame automatically is drawn 
through the pipe by the velocity of 
the oxygen passing through the in- 
jector. This neutral flame, which is 
one without an excess either of oxy- 
gen or acetylene, is maintained con- 
tinuously throughout the cutting op- 
eration without further adjustment. 
Tips of various sizes for each make 
of torch may be obtained. 

A cutting torch using illuminating 
and by-product gas now is on the 
market. This torch has a superheater 
which heats and expands the cutting 
oxygen and the preheating gases, 
raising the temperature of the cut- 
ting oxygen to approximately 100 de- 
Cent. before combustion. A 
bunsen burner contained within the 
torch burns illuminating gas, which 
heats the oxygen passing through a 
series of copper coils. Other features 
of the torch are similar to those al- 
ready described. 

Oxyacetylene also is used 
foundry cleaning room for welding 
both gray iron and steel castings. 
The equipment used for the welding 
operation is practically the same as 
that used in cutting, with the ex- 
ception of the torch or blowpipe. The 
welding torch has only two_ tubes, 
in contrast to the three tubes of 
the cutting torch. The tubes may 
be separate, or one may be built 
within the other. Welding heads are 
made interchangeable for each make 
of torch, and the injector feature is 
incorporated in some types of heads. 
The injector is built in proportion 


grees 


in the 


to the particular flame orifice of the 
the 


head so that changing welding 
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of the 
injector 


capacity 
orifice, 


head changes the 
blowpipe, the flame, 
and mixing chamber. 

Great progress also has been made 
in the development of equipment fo 
cutting and welding with the elec- 
tric arc. The process may be ac 
complished either by hand or by au- 
tomatic methods. In the former 
method, a short piece of electrode 
wire is guided and fed by hand, while 
with the automatic equipment the 
electrode is a long wire fed from 
a reel and the are is maintained 
and progressed automatically. While 
the automatic method may be used 
for building up where there is a 
relatively large unobstructed area, th« 
hand method probably is used more 
than the automatic method in the 
foundry cleaning department. 

For the work usually handled, 20 
to 25 volts will be sufficient to main- 
tain the arc, but a higher voltage is 
required to strike it. In operating 
the are welding equipment, the parts 
being welded usually are attached to 
the positive side of the circuit and 
the filler rod with a suitable handle 
is attached to the negative side of 
the circuit. Carbon and graphite elec- 
trodes also are used, especially in 
welding cast iron. The arc is es 
tablished by striking the filler rod 
against the work. Fusion then takes 
place and molten metal from the 
rod is deposited with the molten meta] 
of the part being welded. The arc 
is moved along the part being welded, 
and the molten mixture back of the 
are cools, forming the weld. 

A wide variety of welding equip- 
ment may be secured, one manufac- 
turer building a line ranging from 
200-ampere, single-operator sets. to 
large constant potential sets which 
will supply current for a number of 
operators. Welding equipment  con- 


sists of a generator supplying direct 
current at a 
erator 


low voltage. The gen- 


may be driven either by an 








PLANT. ANNEALING AND PREHEATING FURNACES ARE SHOWN IN THE 
CASTING 


WITH CITY GAS 
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electric motor or gasoline engine, de- 
pending upon the conditions under 
which the unit must operate. Some 
welding accessories are necessary, 
such as auxiliary resistors, reactors, 
hand shields, helmets, electrode hold- 
ers, electrode wire, etc. Several types 
of are welding units are built on a 
frame and are equipped with wheels 
so that the entire assembly may be 
moved easily. 

In addition to using welding equip- 
ment to repair defective castings, 
several chemical compounds may be 
obtained to fill holes and rough spots 
on castings. When these materials 
harden they have the appearance of 
the surrounding iron. A_ process 
known as burning on also is employed 
at times in reclaiming defective cast- 
ings. This operation consists of pour- 
ing molten metal on the part of the 
casting which is to be built up. 





This is the twelfth of a series of articles de- 
scribing various types of cleaning room equip- 
ment. The thirteenth will appear in an early 
issue. 


Making Low Carbon Iron 

(Concluded from Page 723) 
to study the same, an idea of results 
obtained: Silicon, 0.99 per cent; sul- 
phur, 0.081 per cent; phosphorus, 0.24 
per cent and manganese, 0.67 per 
cent. Tests on a 1 x 1 x 24-inch 
bar gave a deflection of 0.40 and a 
transverse breaking strength of 2200 
pounds. 

This iron analysis was used in mak- 
ing chilled iron and you will note that 
the balance of the metalloids consti- 
tutes a highly important point in good 
practice. A parallel case for some 
other purpose with slight variation in 
the metalloids contained silicon, 0.82 
per cent; sulphur, 0.097 per cent; 
phosphorus, 0.23 per cent, and man- 
ganese, 0.54 per cent and gave for 
transverse breaking 1800 pounds. A 
slight change in the sulphur’ and 
manganese contents gave a quite dif- 
ferent iron as the final result. 

The analytical end must be com- 
bined with the proper metallurgical 
application to make the foundry be- 
come a scientific success. No guess 
work will afford proper results. The 
benefits gained will reward you for 
the care and pains’ taken. Just 
think of making cast iron pipe to- 
day with the following composition: 
Silicon, 2.51 per cent; sulphur, 0.061 
per cent; phosphorus, 0.797 per cent; 
manganese, 0.668 per cent; graphite, 
2.620, and combined carbon, 0.907. 
This pipe was made in _ 1865 
and used by Gen. Grant for 
water distribution in the Chat- 
tanooga section of Tennessee. Of 
course, this was made from the old 
reliable and easily handled charcoal 
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iron. The silicon is higher than ordi- 
narily used and the sulphur is re- 
markably low. However, the greatest 
difference noticeable is in the amounts 
of graphite and combined carbon. The 
combined carbon is in the region of 
the eutectoid or pearlitic structure 
and what now is favorably regarded 
as the best structure for toughness, 
corrosion resistance, etc. 


Equipment Arrangement 
for Pattern Shops 


Question: We will appreciate your 
opinion on how to arrange the follow- 
ing pieces of equipment to the best 
advantage in a patternshop 30 x 42 
feet: One wood turning lathe 24 





in your case. 
familiar 
pattern- 
shops, that you have noted their fa- 


arrangement to adopt 
We assume that you are 
with the layout of several 


vorable and unfavorable points and 
now wish to incorporate as many of 
the former as possible, and omit 
as many of the latter as possible, in 
your new shop. We are enclosing 
a sketch of a tentative layout which 
presents many meritorious features 
that may appeal to you and assist you 
in arranging your shop. 

The six work benches each 6 feet 
long and 30 inches wide are spaced 
equi-distantly along one side close to 
the windows and in such a position 
that the light enters from the work- 
man’s left. The majority of men are 
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ARRANGEMENT OF EQUIPMENT IN THE PATTERN SHOP IS IMPORTANT 


inches swing by 10 feet between cen- 
ters, one 36-inch band saw, one 20 
x 24 universal saw, one 24-inch planer, 
one 16-inch jointer, one disk sander, 
one 24-inch grindstone, one saw filer, 
one post wood boring machine, one 
24-inch drill press, one 12-inch by 
6-foot metal working lathe and two 
trimmers. In addition to the equip- 
ment we require room for six pattern 
maker’s benches, four for wood pat- 
terns and two for metal patterns. We 
also require space for one upholster- 
er who needs a small sewing machine 
and a cutting table 4 x 9 feet. A 
small office space is also desirable. 
We do not require space for lumber 
storage. The lumber is stored on 
the second floor. We have a 5-horse- 
power motor and a_  20-foot line 
shaft. 

Answer: From the fact that no 
two shops are alike it is rather a 
difficult thing to say what is the best 


right handed and prefer to work 
where the light comes from the left. 
However, that is merely a detail, the 
benches may be turned either way. 
In fact in some of the large shops 
where system is more in evidence 
than it is in the small shops, the 
benches are grouped in pairs, back 
to back. 

Space for layout tables and for 
patterns too large to be built on the 
bench is provided between the benches 
and the line of large tools occupy- 
ing the center of the floor. The 
remaining tools are grouped in a line 
in the space between the first set 
of tools and the wall. A _ 5-horse- 
power motor is rather light and we 
suggest you install a 10-horsepower 
motor on the wall immediately back 
of the grindstone. One 40-foot line 
shaft extending from one end of the 
building to the other will serve to 
drive all the machines. 
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@ More Care Needed 


R aconp of industrial accidents for the past 
two years presented in a comprehensive bulletin 
issued by the National Safety Council shows the 
foundry, particularly the gray iron foundry in 
a light that does not compare as favorably as 
it might with other branches of industry. Ex- 
ception properly may be taken to the figures, 
based as they are on the reports from only 28 
gray iron foundries. A list of figures compiled 
from any similar sized group in the total of 
approximately 4500 gray iron foundries in the 
United States and Canada might show a different 
result. However, as they stand they may be 
utilized in comparing conditions between gray 
iron, malleable, steel and brass foundries. 


Tue report covers the accident records of 28 
gray iron foundries, 14 malleable foundries, 21 
steel foundries and 16 brass manufacturing plants 
including brass foundries. In 1926, 19,038 work- 
men rolled up a total of 4,855,841 hours in the 
gray iron foundries, while in 1927, 14,794 men 
worked a total of 37,143,703 hours. During that 
period the number of deaths from accidents were 
respectively 8 and 7. The permanent injury 
class claimed 35 and 27 and those who were 
injured temporarily number 3089 and 1889. The 
accident frequency rate was 64.56 in 1926 and 
51.78 in 1927. The severity rate for the same 
two years was 2.13 and 2.46. Accident frequency 
rate expressed the number of lost time per- 
sonal injuries per 1,000,000 hours exposure. Ac- 
cident severity rate expresses the loss in work- 
ing time, expressed in days, per 1000 hours 
exposure. 


Durine the same period of two years the 
malleable iron foundries showed an average ac- 
cident frequency rate of 41.68 and an accident 
severity rate of 1.60. As a matter of possible 
interest it is noted that the number of em- 
ployes decreased in these establishments from 10,- 
101 in 1926 to 4739 in 1927. The steel foundries 
show an accident frequency rate of 49.97 and a 
severity rate of 3.25. Although the frequency 


She Shakur 


DAN M. AVEY, Editor 


CHARLES VICKERS, Nonferrous Editor 
EDWIN BREMER, Associate Editor 








rate is lower than that of the gray iron found- 
ries, the severity rate is the highest listed. Brass 
foundries head the list as the most desirable 
from a safety class of foundries with an accident 
frequency rate of 18.04 and a severity rate of 0.98. 





P @ They Know Their Stuff 
ARTLY for pleasure and partly for business, 
an American newspaperman recently visited the 
city of St. John’s, Newfoundland. Daily articles 
recounting his impressions and experiences ap- 
peared for some time in the columns of the 
paper he represents. Although solidly British 
by descent, environment, tradition of centuries 
and by all the ties that bind a colony to the 
mother land the inhabitants of that ancient city 
are more enthusiastic than our own countrymen— 
if possible—in their admiration of Linbergh. 


"THey are a sea faring people with a fine ap- 
preciation for navigation and for all the nice 
points involved in handling a ship and holding 
her on her course under all conditions of wind 
and weather and they agree to a man that 
Skipper Lindbergh’s handling of his ship was 
the acme of perfection. He came roaring down 
out of the sky to the west’ard, on the dot like 
an express train, swooped low over the city and 
harbor, and out through the frowning rocks of 
the Narrows, e-x-a-c-t-l-y in the center, as straight 
and true as a ship! 


"Turovucu all time and among all men, un- 
stinted admiration has been given freely to the 
individual who is a thorough master of his pro- 
fession or calling. All honor to the man who 
knows all the details and who can do a finished 
piece of work. As a natural corollary it is not 
surprising to find that men highly skilled in 
any line experience a legitimate and justifiable 
pride in their facility. Foundry owners or men 
occupying positions of executive responsibility, 
who have come up from the ranks, enjoy a heri- 
tage of satisfaction that can be gained in no 
other manner. It is a constant source of pride, 
of pleasure and—profit. 
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Trade Trends in Tabloid 


LTHOUGH some instances are noted where 
foundry operations have felt a summer 
slump, in the main activity among cast- 

ings plants is fairly well maintained, in keeping 
with the unusually high rate displayed by indus- 
trial operations in general. Heavy sales of pig 
iron during the past few weeks, especially in the 
Central West, indicate increased business among 
sanitary ware, radiator and cast iron pipe man- 
ufacturers. However, jobbing foundries are op- 
erating on a more moderate schedule. Malleable 
foundries are buying more iron and reports of 
higher prices for malleable cast- 




















RAW MATERIAL PRICES 


farm implements is excellent. While car awards 
in July reached the lowest point in two years, in- 
quiries now pending point to an increased de- 
mand for that class of equipment in the near 
future. Building awards for July were valued 
at $583,437,400, the highest total ever recorded 
for that month and new construction started in 
the Central West in July was the largest in the 
history of that territory. Production of passen- 
ger automobiles in July was approximately 20,000 
less than in June, but the output of 337,933 cars 
in the United States was more than 100,000 in ex- 
cess of production in July, 1927. 
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Comings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 















ant, with more than 20 years’ 
experience, has been made the 
cost consultant of the National Ma- 
chine Tool Builders’ association. Mr. 


A LBERT GROVER, cost account- 


Grover started his cost account- 
ing work with the Geneva Metal 
Wheel Co., Geneva, O., in 1904. 


Seven years later he was employed 
by the firm of Nau, Rusk and Swear- 
ingen, Cleveland, certified public ac- 
countants. During eight years’ service 
with that firm he specialized in found- 
ry systems. His professional contact 
with the Dunham Co., Berea, O., se- 
cured for him the position as comp- 
troller for that castings manufactur- 
ing establishment. In 1921 he returned 
to the professional field, being em- 
ployed as cost manager by Kohr, 
Brubaker & Fisher, Cleveland. A 
short time later he left that company 
to establish his own cost accounting 
practice. 

John E. Shaw has returned to the 
Eastern Foundry Co., Detroit, as fore- 
man of the coreroom department. 

Joseph Turner has been made fore- 
man of the Worthington Pump & 
Machinery Corp., foundry at Harrison, 
N. J. 

J. M. Lohr, formerly in charge of 
melting for the Hoskins Mfg. Co., 
Detroit, is now plant metallurgist for 
the Driver-Harris Co., Harrison, N. J. 

Lucian Kahn, the Estate Stove Co., 
Hamilton, O., has been elected presi- 
dent of the chamber of commerce of 
Hamilton. 

James A. Hamilton, O., 
left August 20 for a short engage- 
ment with the Cia Fundidora de 
Fierro y Acero, Monterey, Mexico. Mr. 
Murphy expects to be gone about 30 


Murphy, 


days. 
Joseph P. McGinnis, formerly super- 
intendent of the brass foundry de- 


partment of Goulds Pumps Inc., Sen- 
eca Falls, N. Y., has been made pres- 
ident and manager of the E. R. Cald- 
well & Son Brass Co., 619 Fayette 
street, Syracuse, N. Y. 

J. G. Pearce, director of the Brit- 
ish Cast Iron Research association, 
has been awarded the first prize of 
100 guineas for a series of practicable 
proposals relating to “Goodwill in In- 
dustry.” The competition was _ or- 
zanized by the Glasgow and West of 
Scotland Association of Foremen, En- 
gineers and Draughtsmen. 

John L. Blair, formerly general 


steel foundry foreman of the W. A. 
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Riddell Steel Casting Co., Bucyrus, O., 
has been appointed general foundry 
superintendent in charge of the en- 
tire foundry of that company. Be- 
fore becoming connected with the 
W. A. Riddell Co., Mr. Blair was 
steel foundry foreman of the Indus- 
trial Works, Bay City, Mich., the 
Union Steel Casting Co., Boston and 








ALBERT GROVER 


the New England Steel Casting Co., 
East Longmeadow, Mass. 
William A. Brecht has been elected 


president of the Hajoca Corp., 1136 
Ridge avenue, Philadelphia, succeed- 
ing J. Harvey Borton. Mr. Brecht 


had been vice president of the Hajoca 
Corp. and formerly was president of 
the Krupp Foundry Co., Lansdale, 
Pa., which was one of the companies 
merged in the Hajoca Corp. 

I. E. MeGowan, for the past four 
years metallurgist of the Sparta 
Foundry Co., Sparta, Mich., recently 
was elected secretary-treasurer and 
general manager of that company, 
succeeding D. W. Atkinson who has 
retired because of ill health. T. E. 
McFall, superintendent, has _ been 
made a member of the board of direc- 
tors of the company. 

Bert A. Mick has resigned as man- 
ager of roll sales for the Hubbard 
Steel Foundry Co., East Chicago, Ind., 
a position held by him for the past 
ten years. Mr. Mick was _ identified 
with the Mesta Machine Co. in charge 





of roll sales and as sales engineer 
for 15 years prior to going with the 
Hubbard company. 


Explains Spalling 

Recently the Technical Bulletin, a 
monthly publication of the American 
Refractories institute, contained a 
nontechnical description of spalling 
action. It is stated that causes for 
spalling may be classified under the 
three heads of thermal, mechanical 
and structural. The factors related 
to each are described and some sug- 
gestions are given to reduce spalling 
action. 


Gives Equipment Orders 


The index of gross orders for 
foundry equipment in July was 94.8 
as compared with 149.1 in June, ac- 
cording to a recent report of the 
Foundry Equipment Manufacturers 
association. The index of shipments 
was 124.8 in July as compared with 
129.4 in June. Unfilled orders dropped 
slightly from 359.3 in June to 332.1 
in July. The base is the average 
monthly shipments for the years 1922- 


23-24. Comparisons of monthly or- 
ders as presented by the association 
fellow: 
1924 1925 1926 1927 1928 
Jan. 141.8 104.2 168.2 180.4 132.7 
Feb. 121.0 108.8 154.9 198.0 123.6 
March 121.9 159.3 157.3 131.1 138.6 
April 146.8 124.3 113.2 130.0 107.7 
May 108.0 113.3 128.5 134.8 $35.6 
June 96.4 110.5 133.5 138.4 149.1 
July 62.8 117.0 127.3 89.9 94.8 
Aug. 17.5 190.0 141.2 ee dine 
Sept. 66.0 94.2 114.0 80.4 
Oct. 85.5 149.5 140.5 98.0 
Nov. 91.4 180.3 133.4 95.8 
Dec. 137.8 140.1 181.0 106.8 
. 
Will Study Fuels 
The second national fuels meeting 


will be held under the auspices of The 
American Society of Mechanical En- 
gineers at the Cleveland Hotel, Cleve- 
land, September 17 to 20. The sec- 
ond day will be of special interest to 
the foundry industry when the ses- 
sion will be held on industrial appli- 
cation of fuel, heat transfer and 
powdered fuel. In the industrial ses- 
sion, papers dealing with the relative 


value of solid, liquid and gaseous 
fuels, industrial furnace efficiency, 
economic considerations and the use 


of fuels in tunnel kilns, are scheduled. 

W. S. Lynch has been made district 
manager at Cincinnati for the Chi- 
cago Pneumatic Tool Co., New York. 
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Cast Piston Ring Around 
a Steel Lining 


Question: We are confronted with 
a peculiar problem of making a piston 
ring casting which is 22 inches out- 


the bottom through a ring of gates 
spaced about l-inch apart and run 
about 100 pounds of iron through the 
flowoff risers. The object of the 
great number of gates is to supply 
hot fresh metal at all points on the 





Readers Comment 





Note—Material appearing under this head 
does not necessarily reflect the opinion of THE 
FOUNDRY or of its editors. 





side diameter, 20 inches _ in- 
side diameter, 10 inches long 
with a steel lining ‘%-inch 
thick inside it. We find that 
the steel lining does not unite 
firmly with the iron casting 
and will appreciate any ad- 


vice you may give us on the 
subject. 

Answer: We seriously doubt 
the practicability of the job in 
question: A ring 22 inches in 
diameter and 10 inches wide pre- 
sents an area of nearly 700 square 
inches over which you wish to ef- 
fect a union between iron and 
steel. The only castings with 
which we are familiar presenting 
the same feature are vise jaws, 
but the area over which a union 
must be effected in these castings 
is much smaller. 


It is apparent that the face of 
the steel ying must fuse slightly 





Faked Foundry Facts 





The Dog House 


To THE EDITORS: 


The question and answer re- 
garding a leaky flange on a heat- 
er casting published on page 263 
of THE Founpry for April 1 at- 
tracted my attention. I would 
advocate pouring the casting 
flange up and with two risers 
close to the core. If other fea- 
tures are satisfactory, this will 
stop leakage at the junction of 
the flange and the body. If risers 
are objectionable, then insert a 
row of horseshoe nails in the fillet 
so that they may project into the 
casting almost to the core. These 
nails should be perfectly clean to 
prevent any possibility of gas 
formation due to the reaction of 
the molten metal. Some years 
ago I received a substantial bonus 
for introducing this idea at a 
plant where I was working at the 
time. From an old timer, 








before the iron units with it and 
since the melting point of steel is 
considerably higher than that of cast 
iron it is further apparent that the 
iron must be exceedingly hot when it 
is poured. We suggest you tin the 
face of the ring, run the casting from 


circumference. A certain amount of 
heat is extracted from the first metal 
which enters the mold, hence the ad- 
visability of running a considerable 
quantity through the risers. This 
will raise the steel to the fusion point. 


JOHN A. YOUNG. 

Ottawa Sands Corp., division of the 
Material Service Corp., 1751 Conway 
building, Chicago, has erected a new 
silica sand producing plant that will 
be placed in service Sept. 1. 


Foundry Association Directory 


American Foundrymen’s Association 
President, S. T. Jonnston, S. Obermayer Co., 
Chicago; secretary-treasurer, C. E. Hoyt, 222 
West Adams street, Chicago; technical secretary, 
R. E. KENNEDY, 222 West Adams street, Chicago. 


The Buffalo Foundrymen 
Buffalo 
President, J. McArtuur, Washington Iron 
Works; secretary, W. J. Wark, E. J. Woodi- 
son Co., 146 Chandler street. Meetings on 
third Wednesday of the month at 146 Chandler 
street. 


Chicago Foundrymen’s Club 
hicago 
Davin G. ANDERSON, 
secretary, ALBERT N. WAL- 
Co., 2563 W. Ejight- 
Meetings second Saturday in 
at the City club, 315 Plymouth 


President, Western 
Electric Co.; 
Lin, S. Obermayer 
eenth street. 
each month 
court. 


Connecticut Foundrymen’s Association 
President, Frep W. Sticke, Capitol Foundry 
Co., Hartford, Conn.; secretary, NeEvu- 
MANN, Union Mfg. Co., New Britain, Conn. 
Meetings are on second Friday of each month 
in various parts of the state. 
Detroit Foundrymen’s Association 
Detroit 
President, J. J. BowaNnp, Griffin Wheel Co., 
Detroit; secretary, Rosert Hore, Holley Car- 
buretor Co., Detroit. Meetings third Thursday 
in each month at Webster hall, Cass and Put- 
nam avenues, Detroit. 
East Bay Foundrymen’s Association 
Oakland, Calif. 
Secretary, H. L. Martin, Marchant’s ret 
ry Co., 4401 East Tenth street, Oakland, 
Metropolitan Brass Founders’ Association 
New York 


President, Wim.uam Emser, Jefferson Brass 
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Foundry, 62 Delevan street, Brooklyn, N. Y.; 
secretary, WILLIAM E. PauLson, Thomas Paul- 
son & Son Inc., 97 Second avenue, Brooklyn, 
N. Y. Meeting second Wednesday in each 
month at the Building Trades club, 34 West 
Thirty-third street, New York. 


Newark Foundrymen’s Association 


Newark, N. 
President, J. L. Carter, Barlow Foundry 
Inc., Newark; secretary, W. H. Mantz, Atlas 


Foundry Co., Irvington, N. J. Meeting called 


by president. 


New England Foundrymen’s Association 


President, CHartes F. Mutiter, Universal 
Winding Co., Providence, R. 1.; secretary, Frep 
F. StTocKwe.L.t, 205 Broadway, Cambridgeport, 
Mass. Meetings second Wednesday of each 
month at the Exchange club, Boston. Outings 
usually are held in the summer months. 


Ohio State Foundrymen’s Association 


President, C. C. Smitn, Toledo Steel Casting 
Co., Bancroft and Smoad avenue, Toledo, O.; 
secretary-manager, ArTHUR J. TUSCANY, 5713 
Euclid avenue, Cleveland. 


Philadelphia Foundrymen’s Association 
Philadelphia 
President, Water Woop, R. D. Wood & Co., 
Philadelphia; secretary Howarp Evans, Union 
League club, Philadelphia. Meetings the second 
Wednesday of each month at the Manufactur- 
ers’ club. 


Southern Metal Trades Association 
Atlanta, Ga. 
Georce B. Cocker, Gastonia, 
W. E. Dunn Jr. Healy 
ot 8 Atlanta, Ga. 
Pittsburgh Foundrymen’s Association 
Pittsburgh 
President, W. P. Brapitey, Wheeling Mold & 
Foundry Co.; secretary-treasurer Wimuiam J. 


Brant, Wm. J. Brant, Bessemer building, Pitts- 
burgh. Meeting on the third Monday of the 
a except in July and August, at Fort Pitt 
otel 
Quad-City Foundrymen’s Association 
Davenport, Iowa 

President, A. D. Matneson, French & Hecht, 
Davenport, Iowa; secretary-treasurer, Huco 
Wotr, Frank Foundries Corp., Davenport, lowa. 
Meetings the third Monday of each month, the 
meeting place being rotated between Moline, 
Rock Island and Davenport. 


Tri-City Technical Council 
Moline, L. 

Chairman F. V. SKELLEY, 

Co., Rock Island, Ill.; treasurer, Max SKLOov- 

SKY, Deere & Co., Moline. Ill. Combined meet- 

ings held only one or two times a year on call. 


Tri-City Railway 


Tri-State Foundrymen’s Association 
Cincinnati 

President, Harotp P. Ritrer, John A. Ober- 
helman Foundry Co., 3323 Colerain avenue; 
secretary, Georce W. Prent. Wessling Bros. 
Foundry Co., 1607 McLean avenue. Meetings 
the second Thursday of each month at the 
Cincinnati club, Eighth and Race streets. 

Twin City Foundrymen’s Assoriation 
Minneapolis-St. Pau! 

President, H. H. Nort, Smith System Heat- 
ing Co., Minneapolis ; secretary-treasurer, 
C. E. LANGpon, 3849 Lyndale avenue, south, 
Minneapolis. Meetings monthly at the Ath- 
letic club. 

Washington Foundrymen’s Club 
Seatt! 


le 
President, Ronatp Kucuer, Olympic Foundry 
Co., Argo Station, Seattle; secretary, Ep- 
warp C. Gustin, The Prescott Co. 1 West 
Lander street, Seattle. Meetings second and 
fourth Tuesdays of each month at the Elks 
Temple, Fourth avenue and Spring street. 
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Steel Foundry Executive 
Dies in Chicago 


Floyd E. Patterson, aged 69 years, 
secretary and treasurer of the Ameri- 
can Steel Foundries, Chicago, died 
Sunday, Aug. 12, in St. Luke’s hospi- 
tal in that city. Mr. Patterson also 
was a director of the American Steel 
Foundries and was connected in an 
official capacity with a number of 
other companies. He was a director 
and vice president of the Griffin 
Wheel Co., Chicago, director and vice 
president of the Damascus’ Brake 
Beam Co., Cleveland, and a director 
and president of the Galesburg Malle- 
able Castings Co., Galesburg, III. 





FLOYD E. PATTERSON 


Mr. Patterson devoted most of his 
life to the steel and allied industries. 
At the formation of the American 
Steel & Wire Co. in 1898, he became 
assistant secretary and New York 
office manager of that corporation. 
When the American Steel Foundries 
was incorporated in 1902 he was 
elected secretary and treasurer of 


that company, which office, with that 
of a director, he held until his death. 

Mr. Patterson born in York- 
town, near Sterling, Ill. and received 
his education in the Sterling schools. 


was 





Obituary 





Seth Barham, 60, assistant treas- 
urer of the American Radiator Co., 
New York died Aug. 14 at his home 
that city. 
George O. Bergstrom, 70, president 
of the Bergstrom Stove Co., Neenah, 
Wis., died July 29. He was a pioneer 


in 






in the stove and range foundry in- 
dustry of the Middle West. 

Waldemar Dyrssen, died on Aug. 4 
as the result of an automobile acci- 
dent. Mr. Dyrssen had been identi- 
fied with ‘the Blaw-Knox Co., Pitts- 
burgh and Blawnox, Pa., as chief 
engineer of the furnace equipment de- 
partment since 1924. 

Herbert A. Viets, one of the found- 
ers and continuous president of the 
Fuller-Warren Co., Milwaukee, manu- 
facturer of stoves and ranges for 
forty years, died July 29 at the age 
of years. He was born in Troy, 
N. Y. Although an invalid for four 
years, Mr. Viets was at his desk daily. 

Charles T. Crawford, 45 years old, 
secretary and treasurer of the Re- 
liance Foundry Co., Cincinnati, was 
found dead Sunday morning after 
an all night search by friends and 
relatives. He was found in his auto- 
mobile in a parking lot, having died 
of heart disease Saturday afternoon 
while trying to start his motor. Mr. 
Crawford was a past director of the 
Ohio State Foundrymen’s association. 

William Glende, 69, for 53 years 
associated with the foundry busi- 
ness and for many years chief 
foreman of the Crucible Steel Cast- 
ing Co., Milwaukee, died July 8. He 
born in Germany and came to 
United States when 15, entering 
employ of Fred A. Lange in 
Chicago. Later when Mr. Lange es- 
tablished the Crucible foundry in 
Milwaukee, Mr. Glende continued this 
also a_ consultant 
Malleable Casting 
founded by Mr. 


75 


was 
the 
the 


association, being 
in the South Side 
Co., Milwaukee. 
Lange 


also 





Sells Sand Separators 
The Royer Foundry & Machine Co., 
Wilkes Barre, Pa., has sold sand sep- 
arators and blenders to the Auto 
Specialties Mfg. Co., St. Joseph, 
Mich.; Campbell, Wyant & Cannon 
Foundry Co., Muskegon, Mich.; Cana- 
Ingersoll-Rand Co., Ltd., Sher- 
brooke, Que.; Frontier Iron Works, 
Buffalo; International Heater Corp., 
Utica, N. Y.; H. C. Macauley Found- 
ry Co., Berkeley, Calif.; Thomas 
Brass Foundry, Syracuse, N. Y.; 
Western Foundry Co., Chicago, and 


dian 


the Xenia Foundry & Machine Co., 
Xenia, O. 
EK. W. Bliss Co., Fifty-third street 


and Second avenue, Brooklyn, has ob- 
tained rights for manufacturing in 
the United States airplane motors of 


the Bristol Jupiter radial air-cooled 
type. The company after obtaining 


complete specifications and model mo- 
tors from England will start to pro- 
duce these motors in Brooklyn. 








Foundryman Dies 


Jacob C. Steinfurth, president and 
manager of the Cascade Foundry Co., 
Erie, Pa., and a gray iron foundryman 
with 50 years continuous experience, 
died after a short illness on Aug. 8, 
aged 70 years. Mr. Steinfurth was 
born in Bodin, Mecklenburg-Schwerin, 
Germany, and came to the United 
States with his parents 56 years ago, 
going direct to Erie. After five 
years spent on farms, he started his 


molding apprenticeship with the 
Stearns Co., in 1877. He worked as 
a practical molder with the Erie 


Car Works and the Griswold Mfg. Co., 
and in 1901 he became foundry fore- 





JACOB C. STEINFURTH 








man of the Depinet Foundry Co. A 
short time later he helped to 
ganize the Cascade Foundry Co. 
superintendent since the or- 
Since 1913 he also has 
president of the Cascade 


or- 
and 
was its 
ganization. 
served as 
company. 

With practically no early schooling, 
Mr. Steinfurth lived a broad and use- 
ful life, being active in civic, political 
and business affairs. He served two 
terms on the board of education of 
Erie. He is survived by a daughter, 
Mrs. Chas. W. Coppersmith, Cleveland, 
and a son, E. A. Steinfurth, of Erie, 
who lived and worked with his father 
in operating the foundry. 


Removes Offices 


Alexander Haigh, Boston, who rep 
resents several companies manufac 
turing foundry equipment has moved 
his offices from the Massachusetts 
Trust building to room 542, Oliver 
building, 141 Milk street, Boston. 
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Gives Suitable Charges 


for a Cupola 

Question: Although I have tried 
a great many changes in the height 
of the bed and the weight of the 
charges I cannot get hot iron in 
the first tap from a 36-inch cupola. 
This is a solid bottom furndce with 
a deep well 36 inches from the bed 
to the lower edge of a single row of 
tuyeres. The bed is well burned 
though before charging is commenced 
and afterward the furnace is allowed 
to stand for over an hour before the 
blower in started. After the first 
ton of iron is melted the iron is 


hot enough for the remainder of the 
heat. 
Answer: A cupola may be charged 


according to several methods and 
still deliver satisfactory iron. In 
fact, like the human body it is sur- 
prising what abuse it will stand and 
how far the treatment may vary 
from standard or what may be de- 
scribed as normal practice. The 
majority of 36-inch cupolas are op- 
erated on 1500-pound charges. Where 
the cupola has to be kept in blast 
all day *the charge is lowered to 
1000 pounds and in some instances 
where local conditions are not all 
they should be, the charge is lowered 
to 700 pounds. Under favorable 
conditions, clean iron, good coke and 
proper blast conditions, the charge 
may be raised to 2000 pounds for 
short heats of 1 or 2 hours. With- 
in certain limits, familiar to any 
cupola operator, the smaller’ the 
charge, the hotter the iron. 

From the data submitted we are 
inclined to the opinion that your 
trouble is due to a cold well. In 
other words the bottom of the cupola 
is not sufficiently heated before the 
first molten iron trickles down. Of 
course you are familiar with the fact 
that iron melts much more slowly 
during the first half hour than it 
does at any other period during the 
progress of the heat. Use sand for 
the bottom that is fairly dry and 
not rammed too hard. Leave the 
breast open for half an hour 
after the fire is started so that 











the coke on the bottom becomes raised 
to a high temperature. This tempera- 
ture in turn will be assumed by the 
sand on the bottom and the wall of the 
well. Consequently will not chill the 
first iron that comes down. With a 
thoroughly bright hot furnace at the 
beginning, the first iron will be as hot 
as that melted later. 


Crawler Crane Handles 
Materials Rapidly 


H. D. Conkey & Co., Mendota, IIl., 
recently has introduced a new type 
of gasoline or electric operated 
crawler crane. The unit is designed 
for rapid handling of materials with 
a grab bucket, dragline bucket or a 
hook block. The crane is_ self-con- 
tained and is designed to run on 
endless tread traction as shown in 
the accompanying illustration. Ver- 
tical swing and travel shaft bearings 
are oiled by large oil cups located 
in the cab, while forced lubrication is 
used where cups cannot be attached. 

The traveling gear is arranged for 
two speeds under control of the op- 
erator regardless of the position of 
the turntable. The swing brake is 
designed so that the turntable or 
machinery deck may be set in any 
position with relation to the car body. 
A special feature of this new crane 
is the method of engaging the hoisting 
and holding drums. A_ heavy ball 
thrust bearing in connection with a 
special thrust nut provides an effi- 
cient means of operation and elim- 
inates thrust screws, washers, springs, 
cams, etc. Other features of the new 
crane include a low center of gravity, 
simplicity of operation, heavy con- 
struction and absence of friction 
clutches. The new cranes are being 
built with 4%, % and 1-yard capacities. 
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THE HOIST IS MADE IN CAPACITIES FROM 
4% to 3 TONS 


Differential Hoist Has 
Heavy Load Sheaves 


The Chisholm-Moore Hoist Corp. 
division of Columbus, McKinnon 
Chain Co., Cleveland, recently intro- 
duced a new direct differential hoist. 
This chain is equipped with electric 
welded load chain and has extra 
heavy load sheaves, malleable iron 
yokes and a drop forged hook. The 
hoist is made in capacities ranging 
from % to 3 tons. The %-ton hoist 
has a lift of 6 feet and the 3-ton hoist 
has a maximum lift of 10 feet. A 
view of the hoist is shown in the ac- 
companying illustration. 


A Correction 


Due to error the manufacturer of 
the flasks used by the More-Jones 
Foundry, St. Louis, was reported in- 
correctly on page 623 of THE FOUNDRY 
for Aug. 1. These flasks, totaling 
some 800 in number, were manufac- 
tured by the Sterling Wheelbarrow 
Co., Milwaukee. 


Specification for red brass S. A. E. 
No. 40 calls for: Copper, 83.00 to 
86.00 per cent; tin, 4.50 to 5.50 per 
cent; lead, 4.50 to 5.50 per cent; 
zinc, 4.50 to 5.50 per cent; iron, max. 
0.35 per cent; antimony, max. 0.25 
per cent; aluminum, none. 








Malleable Iron Co., Cadillac, Mich., 
and improvements to in- 


Cadillac 
extensions 
crease its output. 

Oklahoma Steel 
has awarded the contract for 
50 x 50 feet, to its finishing department. 

Jean Giffoul Foundry, manufacturer of brass 
and bronze castings, has removed to a new 
plant at 10-12 Mary street, Newark, N. J. 

Ninety Belgian foundries have been 
in a new trust under the chairmanship of 
Paul Ropsy, Griffin Works, Antwerp. 

Aluminum Industries Corp., 2416 Beekman 
street, Cincinnati, plans to build a _ I1-story 
foundry and has awarded the contract to 
H. C. Hazen, Cincinnati. 

MeNally Tollefson Foundry Co., Stoughton, 
Wis., is planning to build an addition to its 
Building work will start in about 30 
John McNally is president. 

Grand Rapids, Mich., has 
contract for a _ Il-story 
Owen-Ames-Kimball Co., 


plans 


Tulsa, Okla., 
an extension, 


Castings Co., 


united 


plant. 
days. 
Keeler Brass Co., 
awarded the general 
plant addition to 
Grand Rapids. 
Empire Stove & Furnace Co., Owen Sound, 
started work on addition to its 


Ont., has 
foundry. Some additional machinery and tools 
will be purchased. 


Seully Mfg. Co., Elizabeth, N. J., has been 
incorporated with $125,000 capital to do gen- 
eral foundry work by Edward O. MacSweeney, 


attorney. 


Colebrookdale Iron Co., Colebrookdale, Pa., 
recently was slightly damaged by fire. Dam- 
age was confined chiefly to the cleaning de- 
partment and the pattern shop. 

Pontiac Pattern & Engineering Co., Pon- 
tiac, Mich., is inquiring for machinery and 


equipment for its proposed 1-story foundry, 
75 x 80 feet. (Noted Aug. 15). 

North End Foundry Co., 700 Sixtieth avenue, 
West Allis, Wis., has let contracts for erec- 
tion of a shop. addition, 47 x 80 feet, and 
has purchased an electric traveling crane from 
the Milwaukee Electric Crane & Mfg. Corp. 

The plant of the M. S. Little Mfg. Co., 
151 New Park avenue, Hartford, Conn., will 
be l-story, 50 x 120 feet, to be 
foundry. W. W. Dolliver, 
(Noted July 1). 
Bronze Works Inc., 
incorporated with 
capital to manufacture and deal in 
by Wesley M. Caskey, Seventieth 
Philadelphia. 

Central Foundry Co., 
Brooklyn, N. Y., has 
branch storage and distributing 
Hills, L. I., to P. M. Ster- 
street, New York. 

Co., Medina, 
addition to its 
plans 


equipped as 


a brass Hartford, 


is architect. 
Caskey Brass & 
has been 


Phila- 
delphia, $25.000 
metals, 
avenue and 
City Line, 
1434 Fulton street, 
awarded the contract 
for a 2-story 
plant at 
ling, 33 West Forty-second 
The Medina Iron & Brass 
N, Y., is contemplating an 
7 260 feet. The 
pipe and fittings 


Forest 


company 
continuously. 


foundry, 75 x 


to pour soil 
Thomas Boyd is 

Machinery & 
Ont., has 
and deal in 
and brass 


president and manager. 
Ltd., Hamilton, 
manufacture 
iron 


vice 
Equipment, 
been incorporated to 
machinery and to operate an 


foundry with $500,000 capital by 


Norman W. Byrne, Ewart G. Dixon and 
George V. P. Shaver. 

Rights to the Great Bismark, Laura, Kat- 
towitz Iron foundries, comprising a _ greater 
portion of the upper Silesian metallurgical 
industry, have been purchased from the Polish 
government by W. A. Harriman & Co., New 
York, according to reports from Berlin. 

Monroe Steel Castings Co., Monroe, Mich., 
has completed the installation of a low pres- 
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‘What the Foundries Are Doing 


Reflecting the Activities of the Gray Iron, Malleable, Steel and Brass Shops 

















sure oil fired car type annealing furnace 
built by the Tate-Jones & Co., Inc., Leeds- 
dale, Pa. The car is 6 x 15 feet with a 


load capacity of 15 tons. 


F. L. Smidth & Co., 50 Church street, New 
York, manufacturers of cement mill machin- 
ery, have awarded the general contract for a 
l-story foundry building addition 20 x 650 
feet, and a 64-foot crane extension at Eliza- 
beth, N. J., to Charles Flocken, 681 Newark, 
avenue, Elizabeth. (Noted July 1). 


American Chain Co., York, Pa., 
recently of the Wright Mfg. Co., Lisbon, O., 
manufacturer of chain hoists, etc., plans to 
remove the latter company’s machinery to 
York where expansion will take place. The 
Wright company continues ownership of its 
plant and buildings and plans development 
of its foundry business after the removal of 
the chain division. 


purchaser 


Moline Iron Works, Moline, Ill., contem- 
plates building a new addition. Officers re- 
cently have been elected as follows: Presi- 


dent, L. E. Nutt; vice president, B. V. Nutt; 
vice president and secretary, M. C. Nutt; 
treasurer, J. T. Miles; directors, William 


Butterworth, Sol Hirsch, J. T. Miles, D. E. 
Miles, L. E. Nutt, B. V. Nutt, C. R. Rosborough 
and James F. Walsh. 

The new foundry being built by Williams, 
White & Co., Moline, IIl., will be finished and 
in full operation by Nov. 1. The building is 
86 x 240 feet with two bays. The main 
bay is 50 feet wide with two traveling cranes, 
one of 30 tons capacity and one of 15 tons 


capacity. The second bay is 80 feet wide 
with two 3-ton monorail cranes. Special 
equipment will be provided for charging the 
cupola. 

John Deere Tractor Co., Waterloo, Iowa, 


has awarded general contracts for following: 
Power house, 1 story, 120 x 180 feet, to cost 
$50,000, and sand and oil storage building, 1 
story, 100 x 420 feet, both let to H. A. Maine 
Construction Co.; foundry building, 1 story, 
200 x 360 feet; core building, 1 story, 160 x 
200 feet; mill building, 1 story, 120 x 400 
feet, and a tractor testing building, 1 story, 
120 x 160 feet; all let to Jens Olesen & Son 
Construction Co.; machine shop building, 6 
stories, 100 x 260 feet, let to John G. Miller 
& Sons Construction Co. Allen H. Head is 
vice president and general manager. 


New Trade Publications 








MOTORS—The Century Electric Co., 1806 
Pine street, St. Louis, has issued a 4-page 
bulletin describing its line of direct current 
motors. 

MOLDING MACHINES—A 4-page folder of 
the Osborn Mfg. Co. describes molding ma- 


chines and handling equipment which permits 


two operators and a helper to produce one 
complete mold each sixty 
FLOOD LIGHTS—A portable type flood light 
is described in a booklet issued by the Oxweld 
Acetylene Co., Carbide & Carbon building, 
New York. applications of this 
light illustrated 

AIR VALVE—Improvements 
been made in an air 
tured by the Pennsylvania Pump & 
sor Co., Easton, described in a re- 
cent folder 
OVENS—A 
Products Corp., 33 
New York, 
mation on 


seconds. 


Numerous 
described. 

which have 
manufac- 


are and 


cushion valve 
Compres- 
are 
issued by that company. 
bulletin issued by the 
West Forty-second 
considerable detailed 
oven heating and de- 
direct fired oil 
by the 
MACHINES—A 
of water-color 
has been issued 
Co., 2541 North 
These drawings 
slinging ma- 


Pa., 


Nicholas 
street, 
gives infor- 
industrial 
the 
manufactured 
SLINGING 
series 


scribes in detail and gas 
company. 
booklet 


drawing: 


heaters 
SAND 
containing a 
by E. B. Kellogg recently 
by the Beardsley & Piper 
Keeler Chicago. 
illustrate the the 
chines in various types of foundries. 
HANDPOWER CRANE—Whiting Corp., Har- 
vey, Ill, has a bulletin on its hand- 
power crane, designed for power 
crane is not needed, small loads being handled. 
Illustrations and description cover the mechani- 
Tables of data cover 


avenue, 


use of sand 


issued 


use where a 


cal details of the device. 


engineering details. 
CENTRIFUGAL PUMPS—The Pennsylvania 
Pump & Compressor Co., Easton, Pa., has 


interesting bulletin describing and 
illustrating its line of multi-phase centrifugal 
pumps. The bulletin is illustrated with re- 
productions of photographs of various installa- 


issued an 






tions as well as various parts used in the 
construction of the pump. 

ELECTRIC EQUIPMENT—General Electric 
Co., Schenectady, N. Y., has issued bulletins on 
a number of its products, including the follow- 
ing: Crane and hoist motors, drum-type 
switches, portable oil-testing sets, shoe-type 
solenoid brakes, reciprocating air compressors, 
pot-type electric furnaces, drum _ controllers, 
steam turbines, mechanical-drive turbines, small- 
plant switchboards and control circuit switches. 

COMPRESSORS AND VACUUM PUMPS— 
The Ingersoll-Rand Co., 11 Broadway, New 
York, has issued a 44-page bulletin describ- 
ing the of small and intermediate sized 
compressors and vacuum pumps which it 

The supplied 
either air or gas are of 
built as 


line 


manufactures. 
for handling 
the straight-line 
two stage and three stage 
illustrations are used in the catalog. 

FLEXIBLE SHAFT EQUIPMENT 
No. 24, issued by the N. A. 
& Co., 5001-5009 North Lincoln streets, 
gives information on the complete 
of products manufactured by the 
The flexible shaft equipment used for grind- 
ing, polishing, buffing, scratch bushing, rotary 
filing, sanding, drilling, reaming, ete., is 
described. Illustrations show the various types 
of equipment as well as numerous installa- 
tions. 

AIR COMPRESSORS—A 32-page booklet of 
the Sullivan Machinery Co., 122 South Michi- 
gan avenue, Chicago, gives considerable infor- 
mation on the angle-compound powered driven 
manufactured by that com- 
well illustrated with 


compressors are 
and 
single stage, 


Many 


type, 
units. 


Catalog 
Strand 
Chi- 


line 


recently 


cago, 
company 


air compressors 
pany. The booklet is 
drawings and reproductions of photographs 
and considerable data on the various types 
of compressors are given. The _ illustrations 
show the machine operated by a direct con- 
nected diesel engine, by short center belt drive 
from an electric motor, by direct connected 
motor drive, etc. 
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